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(71)"" % We, BAYER AKTIENGESELLSCHAFT, a body corporate organised 
under the laws of Germany, of Leverkusen, Germany, do hereby declare the invention, 
for which we pray that a patent may be granted to us, and the method by which it is 
to be performed, to be particularly described in and by the following statement: — 
5 The present invention relates to certain new penicillin compounds, to their produc- 

tion, and to their use in human and veterinary medicine, especially for treating bac- 
terial infections of acute and chronic nature, as well as for feedstuff additives and 
growth-promoting agents for poultry, mammals and fish. 

It has already been disclosed that substituted 6-(o-benzoylarnino)-acetamido- 
10 penicillanic acids which in the 3- or 4-position of the benzoyl radical carry a subsrituent 

derived from carbonic acid, of the general formula: — 



10 



R— X- 



-X— 



[in which X represents O or NH] can be synthesised; they are described in German 
Offenlegungsschrift No. 2,050,087. 
15 On the other hand, those penicillin derivatives in which the amino groups in the 

oriho-, meta- or para-position of the benzoyl radical are not substituted by carbonic 
acid derivatives have not previously been disclosed. 

This invention now provides new compounds which are penicillins of the follow- 
ing general formula and their salts: — 
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GD-NH-CH-CD-kM 



CD 



G00H 
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in which 

R, is a hydrogen, halogen, lower alkyl, hydroxyl, A — NH — or nitro radical; 
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A is a radical R 2 or 



or R<— C — 
[in which: — 

R 2 is a hydrogen, lower alkyl or arylsulphenyl radical; 

,.JVjL a h ^ r ?f en » i ower alkyI> h?^(lower alkyl), cycloalkyl or cycloalkenyl 5 
radical with up to 11 carbon atoms; a bicycloalkyl or bicydoalkenyl radical with up to 
8 carbon atoms, an aryl radical carrying at least one substituent, or an azidoaryl, 
azidoalkyl, ammo, annamoyl, p-aminophenyl or heterocyclyl radical; 
, n ? s a ^wer alkylamino, arylamino or (substituted aryl)-amino' radical 1 : 

_CO-NH-ofi-| 30nd ° r 3 gI0UP ~ CH2 - -S-CH,-, -CH= CH- or 10 

iu i5 is a fr? 1 rad l caI or a hydroxy-. azid»-> lower alkyl-, lower alkoxy-, lower 
alkylduo- or chlorine-substituted phenyl or thenyl radical; and 

C* is an asymmetric carbon atom. 
~ „ 7 he asymmetric carbon atom C* gives rise to pairs of R — and S— diastereomers. 
and ^mixture^^ COmpounds of both diastereomeric configurations both individually 
t , 22*°"^°!*: this specification the term "compounds of the invention" includes both 

20 J£™ JSS?"* ° f g ^ Cral I™* saJts " ° f salts, those that are 

zu pnarmaceuucally acceptable are preferred. 

„_f j i"w^ n " t0xi ^ Phatmaceutically acceptable salts include especially salts of the 
aodcarboxyl group such as the simple salts with sodium, potassium, magnesium, cal- 
^S/^T ,U1 5- and , ammoIUa ' ^ d n °°-*>sic subsdnjted-ammonium salts wrdi 
amines, such as di- and tn-lower alkyl-amines, procaine, dft^nzylamine, N,N'-dibenzvl- 
25 ethylenediamm^ N-benzyl-^-phenylethylamine, N-methyl- ^™ethyl^onSe, 

1-ephenamme, dehydroabietylamine, N^-bis-dehyoroabiWlemykneSm^^S 
pSdlunT ^ Whi0h ^ ak ^ dy beeii ' used fOT f«nntog ate of 

The terms "lower alkyl" and "lower alkoxy" are to be understood, in the present 
^carbon amnfs . § ******* OT bra -hed alkyl or alkoxy groupsSup^u 30 

This invention further provides a process for the production of a compound of the 
invention in which an ampicillin derivative of the general formula 

E-CH-CD-Nhk _s_ 



35 i s reacted with a compound of the general formula 

-cox (m) 
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[in which general formulae:— 

R x , A, B and E are as defined above; 
APk ^5 is a hydrogen, trimethylammonium or sodium atom or molecule; and 

w X is a labile radical 40 

at a temperature of - 20° to +50°Q in a diluent and in the presence of a base. 

The labile radical X can be any radical that is smoothly eliminated as HX to- 
gether with a hydrogen atom of the free amino group of the ampicillin derivative of 
general formula II to produce the desired peptide bond. Many such radicals X are 
« known for this purpose from peptide chemistry, the most important for the purposes 45 

of the present invention being the halogens (especially chlorine), acyloxy groups 
(especially acetyl) and activated ester groups (especially benzotriazol-emoxycarbon^- 
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The synthesis of the activated acyiated aromatic amino acid of general formula 
III can be carried out by any suitable method; several such methods are known in 
peptide chemistry, the principal examples for present purposes being the acid chloride 
method, the mixed anhydride method, and the activated ester method. In general the 
5 acyiated aromatic amino acid of general formula III (X = OH) is reacted at the car- 5 

boxyl group in an anhydrous organic solvent and in the presence of about 1 mole 
equivalent of a tertiary organic base, preferably N-methyl-morpholine, at —60 to 
+ 30°C, preferably —20 to + 10°C; the activated acyiated aromatic amino carboxy- 
lic acid III (X= labile radical) is preferably not isolated, but reacted immediately 
10 with a solution of the ampicillin derivative of general formula II. [see T. Wieland & 10 

H. Bernhard, Liebig's Ann.- Chem. 572, 190 (1951); R. A. Boissonas, Hehr. Chim. 
Acta. 34, 814 (1951); J. R. Vaughan & R. L. Osato, J. Amer. Chem. Soc. 73, 3,547 
(1952)]. 

In the acid chloride method, the acyiated aromatic amino acid III (X = OH) is 
15 generally reacted with thionyl chloride or phosphorus penta chloride hi an anhydrous 15 

inert organic solvent (e.g. methylene chloride, benzene, tetrahydrofuran (T.H.F.), 
acetone, dioxane and chloroform) to produce, as the activated acyiated aromatic amino 
acid III (X = CI) the acid chloride. 

In the mixed anhydrides method the acyiated aromatic amino acid 
20 of general formula III (X=OH) is converted into a mixed anhydride 20 

with another carboxylic acid; the residue (X) of the other carboxyl 
acid is smoothly eliminated in the subsequent reaction with the ampicil- 
lin derivative of general formula II. In the most useful form of this 
method, the acyiated aromatic amino acid III (X = OH) is reacted with an alkyl acid 
25 chlorocarbonaite (preferably ethyl chlorocarbonate) in an inert solvent (e.g. tetrahydro- 25 

furan); the add is preferably first converted to its triethylarnine salt. The product is 
an activated acyiated aromatic amino carboxylic acid III in which X is an acyloxy 
group (when ethylchlorocarbonate is used, 

O 

X = acetyloxy— O— cL-OQHj ) . 

30 In the activated ester method the acyiated aromatic amino acid of general formula 30 

III (X = OH) is converted into an ester by reaction with an alcohol the residue (X) of 
which is smoothly eliminated in the subsequent reaction with the ampidllin derivative 
II. The most useful activated esters are the 1-hydroxy-benzotriazole ester ( W. Konig & 
R. Geiger, Chem. Ber. 103, 788—798 [1970]), but other activated esters (e.g. the p- 

35 nitrophenyl, thiophenyi, cyanomethyl, N-ethyl-5-phenyl-isoxazolium-3 / -sulphonate, and 35 

N~hydroxyphthalimide esters) can be used. The conditions under which the activated 
esters aire formed are those described above. 

If 4-cyclopropanecarbon.ylamino-benzoyl chloride (IVa) and D-^amino-benzyl- 
penicillin (= ampicillin) (V) are used as starting compounds, the course of the reac- 

40 tion in the process of the invention can be illustrated by the following equation: 40 




Sodium D-cc- ( 4-cydopropanecarbonyl-ammo-benzoykmino ) -ben-rylpgn f H 1 1 in (Via) is 
obtained. 
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If 4-(4^cloheptene-l-<arbonyIamino)-benEoic acid (IVb) and D^-amino- 
benzylpenicillin ( = ampicillin) (V) are used as starting compounds for a mixed an- 
hydride synthesis, the course of the reaction can be represented by the following 



equation: 



O O O 

H^>-c-nh-^_^-c-om + q-C-0-C 2 H5 

({3~c-NH--^^<-o-c-o-<yi 5 + 

HgN -CH - CO -NH N j ^S^ CH 3 
■CH3 



C00R 5 



I 

o _ o 9 



CH 3 

(Hb) ^ 

^rx,^ 0 ^™ 1 D ^[^( 4 ^y don eptene-l-carbonylammoben2oylammo)]-ben 
(VIb) is obtained. r 

The compounds of the general formula II used as starting materials according to 
the invention are described in German Patent No. 1,156,078, in U.S. Patents No. 
3,342,677, 3,157,600, 2,985,648 and 3,140,282, in South African Patent No. 68/0290 10 
and in U.S. Patent No. 3*144,445. They can occur in the D = R-form or L =S-f orm 
depending on the configuration at the centre of asymmetry in the side chain (O*). 

All crystal forms and configurations of the compounds of the general formula II 
are suitable as the starting material for the reaction according to the invention. The 
configuration of the centres of asymmetry of the 6-aminopenicillanic add nucleus in 15 
the compound of the general formula II should be identical with the corresponding 
centres of asymmetry of 6-aminopemcillanic acid which has been obtained, for example, 
from penicillin G by fermentative processes. 

The compounds of the general formula III which can be used as starting com- 
pounds according to the invention are in some cases known. The production of typical 20 
starting compounds which are not previously known is described in the Examples, and 
the remainder can be produced analogously. The following are typical examples of 
starting compounds of the general formula III: 



-O- 



ODX im) 



COX (SID) 



f / * 



IX 



CO* (x) 
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O 

%-c-nh/o* R3-C-NH-/3-B-CQX Cm) 



(D) . 



O 



R3-C -Nh 
O 



Oca) 



? 



Possible diluents for the reaction of compounds II and III are organic solvents, 
a *? ton ?\ te jrahydrofuran (THF), dioxane, acetonitrile, dimethylformamide 
(umt ) y dimethylsulphoxide and methylene chloride or mixtures of these solvents with 
3 water. 

The bases used in the reaction of compounds II and III are generally tertiary 
organic bases, for example N-merhylmorpholine and triethylamine, or inorganic bases. 
The pHvalue of die reaction mixture is kept at pH 6.5 to 9.2 with the aid of these 

in bases. Where a pH measurement is not carried out, as in the case of the mixed an- 

iu hydride technique using absolute organic solvents (THF/DMF/CH,CU, 1 5 to 2.6 

SIiXSSm^ base are preferably added when 6-D-(^amino.phenylacetamido)- 
penicdlanic acid (ampiollm) and an anhydrous reaction medium are used 
_ ._ e . reactI ^ temperatures can be varied over a substantial range. In general, the 

1 1 £2 1S . carried out between -20° and +50°C, temperatures of - 15° to +20°C 

15 bong particularly preferred. 

f*t™?P^$ T°TT r pr ? < ^ SS accord 1L in g » the invention, the reactants of general 
formulae II and III react with one another in equimolecular amounts. It can, however, 
be desirable to have one of the two reactants present in excess in order to fadlitate the 

20 ST 10 ? the desired penidllin and to increase the yields. For example, the reactants 

SL^.vT 1 *J ^ be ^P 1 ^ m 311 excess of 10 to 30% per molf especially when 
SL^l ittf 6 !? activated ester method is used to produce the compcLd of 
general formula III. The excess of the reactant of the general formula II can easily be 
t its good solubihty in aqueous mineral adds when woSmg^he 
reaction mixture. On the other hand it is also possible advantageously to emllov the 

25 reactants of the general formula III in an excesVof, for example, 10% to 2oB V 

SA^-* 6 a 1 d de meth0d is USed ^ Produce the com^d^f general 25 

J^f EL ^/^^ ™ the reactants, for example of the general formula II bdne 
f^SJ^^Tv^f 16 ? for , the dec «nP<«ition of me g reactan^f the |3 
30 £SJ2!i OT XIV V ^' Ch ^ P i ace as * ?de-itaction in aqueous solvents. 6 

mn„£Sf JFTfi • ^P 0 ™^ according to the invention are the penicillins 30 

SSS r r c r ZTr e Tl l fonnuIa f f d their salts - Unless otherw ' se **K 

htfaedivaknt 'radical"— 6 meanings given above, and — APS— 



35 in which R, is a hydrogen, nitro or halogen radical; 

f 



10 



15 



20 



35 



6 



1,409,689 



6 



in which Ri is a hydrogen, nitro or halogen radical; 

o R| 



1 ^ 

-NH -CH-00-AP5-OM 



in which Ri is a hydrogen or halogen radical, and 

R 3 is a hydrogen or lower alkyl radical or a cycloalkyl or cycloalkenyl radical with 
up to 11 carbon atoms; 5 

? 9 

R 3 -C-NH^_^OD-MH-CH-CD-APS-OH 



in which R 3 is a hydrogen or lower alkyl radical or a cycloalkyl or cycloalkenyl radical 
with up to 11 carbon atoms; 



NH -(^K^-CONH O1-00-AP5-0H 

? 9 

o _ 9 

%- (H-NH-^^-Oi =CH-CO-NH -CH-0D-AR5-OH J 



R3-C -NW-^^CD : NH<H 2 ^HW-CH-CD-/\PS-OH;' 



1 ^^P" 00 " 

r 3 -<!:-nh 



in which R 3 is a hydrogen or lower alkyl radical or a cycloalkyl or cycloalkenyl radical 
15 with up to 11 carbon atoms; 15 

in which R 3 is a hydrogen or lower alkyl radical or a cycloalkyl or cycloalkenyl radical 
with up to 11 carbon atoms. 
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Individually, the following may be mentioned as preferred active compounds 
according to the invention: ("APS" having the meaning given above): 

Sodium D-«- ( 4-cydopn)panecarbony lamino-benzoylamino ) -benzylpenicillin : 

(Example 1) 

Sodium D-icr- r4-cvclobutanecarbonylammo-beD2oylamino)>her>7y1pe«irnHm ; 

.^^-CH-CD-APS-ONa 

(Example 5) 

Sodium Dho- (4-cydopentanecarbonylanimo-ben2oylamino) -benzylpenicillin: 

<Q>-<H<D-APS-ONa 

(Example 7) 

Sodium D-«- ( 4- cycloheptanecarbonylamino-benzoylam ino ) -benzylpenicillin : 

4-0>/lPS-CUX 



20 j y 00 ^ 

(Example 22) 

Sodium Dior- (4- [4-ammobenzoylammo>-benzoylamino] ) -benzylpenicillin: 

^^-CH-CO-APS-0Na 



10 



(Example 13) 

t5 Sodium D^(4-[4-cydoheptene-l-carbonylanuno-benzoylamino] )-benzylpenicil- 15 

Ed: 

(Example 14) 

Sodium D-<r-(4 [ 3 ,4,5-titeethoxybenzoylamino-benzoyIamino) ] -benzylpemrillin: 



20 



1,409,689 



(Example 29) 

Sodium D^(4-fonnyIammo-benzoyl^ \ 

I O i 

MM-CD^^-WH-C -H 

(Example 41) 

5 Surprisingly, most of the new compounds according to the invention display a 

substantially greater anti-bacterial action against many bacterial strains than the 
known commercial products ampiciilin and carbencfllm, and thus represent an enrich- 
ment of pharmacy. 

m Table 1 which follows shows the in vitro inhibitory values (MIC) in U/ml of 

iu nutrient medium. The determination was carried out in a liquid medium in the test tube 

series dilution test, the reading being taken after 24 hours' incubation at 37°C. 

The MIC is determined by the non-turbid test tube in the dilution series. A com- 
plete medium of the following composition was used as the growth medium: 

Lab Lemco (Oxoid) 10 s 

15 Peptone (Difco) in % 

Nad 3 I 

D( + ) Dextrose (Merck) 10 % 

Buffer pH 7.4 1,000 ml 
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The penicillin unit (U) referred to in this Specification is the standard penicillin 
Unit; 1 mol of penicillin is equivalent to 5.9514 X 10 8 U. 



10 



15 



20 



9 



1,409,689 



9 



51 

CO c 

25 





Entero- 
coccus 
ATCC 
9790 




oo 

1 


4<16 


4<16 


NO 

V 

TT 


NO 


16<64 


oo 


oo 




aureus 
133 


V 


V 


V 


1<4 


<1 


v> 


4 

V 


I> 






Staph. 
1756 


NO 

CM 


nO 


16<64 


16<64 


16<64 


CM 

cn 


16<64 


NO 


CO 




* siella 
63 


8ZI 


NO 


64<256 


16<64 


64<256 


NO 


^9 

sO 

«— l 


CM 
CO 


CM 
CO 


a 


<u o 

5 M 




NO 


64<256 


NO 

v> 

CM 

V 

NO 


NO 
V> 

CM 

V 

Tj- 
NO 


OO 
CM 


16<64 


CM 

cn 


NO 


;riai stra: 


Walter 


>256 


NO 
rH 


>256 


16<64 


64<256 


rr 

NO 


16<64 


CM 

co 


NO 


BacK 


Psdm 
F 41 




CM 
CO 


$ 

NO 


16<64 


64<256 


NO 


NO 
*—» 


CM 
CO 


NO 




i— « 

3 go 


NO 

CM 


CM 

? 


64<256 


NO 
r- « 


64<256 


CM 
CO 




CM 

m 


nO 




si 

ON 


NO 

CM 


OO 


NO 
CO 
CM 

A j 


64<256 


NO 

«o 

CM 

A 


NO 

w\ 
CM 


64<256 


NO 

CM 


OO 
CM 
»— 1 




5 183/58 


O 

o 

CM 


NO 

«-H 


16<64 


16<64 


16<64 


CM 
cn 


NO 
T-H 

V 
rr 


oo 


NO 




• coli 

c 16: 


OO 


NO 


16<64 


16<64 


16<64 


NO 
»— t 


16<64 


oo 


oo 




NO 
CM 

< 




>256 


>256 


NO 

A 


>256 


>256 


>256 


>256 


NO 

JQ 

A 






f-H 

A 




NO 
*~t 

V 

Tj- 


4<16 


4<16 


OO 


4<16 


<1 


? 
























pound 
of 

Exampl 
No. 


Ampi- 
cillin 




CM 


CO 






NO 




OO 



10 



1,409,689 



10 



0) 
=> 

c 

•-5 s 

o r3 



< 





Entero- 
coccus 
ATCC 
9790 


4<16 


NO 

*— 1 


NO 

*— 1 


oo 
! 


4<16 


oo 


4<16 


oo 




aureus 
133 


V 


»— 1 

V 


1—1 

V 


<1 


<1 


V 


V 






Staph. 
1756 


64<256 


4<16 


oo 
<s 


NO 

»— « 


4<16 


CS 
CO 


16<64 


vO 




riella 

63 


16<64 


16<64 


CS 

co . 


CS 
CO 


! 4<16 


CS 
CO 


vO 

V 

NO 

T— t 


vO 




Klehs 
K 10 


vO 
V 
v© 

T— « 


16<64 


NO 


CS 
CO 


16<64 


CS 
CO 


16<64 


CS 
CO 


1 strain 


n. aerug. 
Walter 


vO 
i — c 


4<16 


CS 
CO 


CS 
CO 


16<64 


CS 
CO 


vO 
*— « 


vO 
t-h 


Bacteria 


°- & 


16<64 


16<64 


CS 

CO 


CS 
CO 


16<64 


CS 
CO 


16<64 


vO 

T-H 




Proteus 
morg. 

932 1017 


1 


16<64 


"4- 

NO 


NO 


4<16 


vO 
T-H 


I 


nO 




64<256 


64<256 


oo 

CS 


NO 

to 

CS 


64<256 


NO 

to 

CS 


64<256 


vO 

to 

CS 




183/58 


4<16 


f-H 


oo 


NO 
T-H 


1<4 


NO 

T-H 


4<16 


oo 




coli 
C 165 


16<64 


4<16 


oo 


oo 


4<16 


CO 

I 


vO 
t-h 

V 


CO 




CS 

< 


>256 


>256 


>256 ; 


vO 

m 

CS 
A 


64<256 


>256 


>256 


>256 






V 
1— « 


V 




i 


V 


I> 

• 


1<4 


t— t 


Com- , 

pound 

of 

Example 
No. 


ON 


o 




CS 


CO 




to 





11 



1,409,689 



11 



S3 



CO 



o 
at 
CQ 



V 



CO 

a 

2! 



NO 



V 



NO 

V 



to 



nO 



o 

i— c 

^1 



cm 

CO 



V 
no 



no 
V 
n© 



V 



V 



V 

SO 



NO 



\o 



NO 



■8. 

to 



=3= 



&4 



cm 

CO 



V 



\o 



V 



nO 

V 



vO 
r— I 

i 



v 



vO 
V 
vO 



o 2? 
o 



CM 
CO 
ON 



CM 

T 



oo 
cm 



^1- 

vO 



oo 
cm 



NO 

T 



NO 
NO 



? 



NO 



V 



NO 



NO 
I 



NO 

cm 

V 

NO 



o 

to 



NO 

o 



NO 

CM 



OO 

i 



NO 

to 

CM 

A 



NO 



NO 



V 

^1- 



NO 

cm 

A 



3 



NO 



NO 

*— • 

V 



NO 
CM 

I 



V 



v 



NO 

to 

CM 

A 



V 



3 



3 



V 



V 



V 



v 



nO 

v 

NO 



NO 

V 



NO 
»— » 

V 



V 



V 

"3- 



3 



V 

NO 



NO 



vO 



NO 

to 

NO 



9 



NO 

V 



NO 
CM 

A 



II. 



U aoWZ 



CM 
CM 



CM 



12 



1,409,689 



S3 

O •> 

2 



Bacterial strain 


Entero- 
coccus 
ATCC 
9790 


oo 


vO 
v-l 


4<16 






OO 




4<16 


Staph, aureus 
1756 133 


^H 

V 


i-H 

V 


i-H 

V 


<1 


I> 


<1 


xy 


r-H 

V 


vO 


NO 


16<64 


cs 
1 


cs 

CO 


NO 


vO 

to 

CS 


64<256 


Klebsiella 
K10 63 


cs 

CO 




16<64 


NO 
1-H 


NO 


NO 

m 
cs 


OO 
CS 

T-H 


64<256 


vO 


NO 
i-H 


16<64 


NO 


OO 

cs 

i-H 


>256 




16<64 


Psdro. aerug. 
F 41 Walter 


CS 
CO 


NO 
T"H 


16<64 


NO 
1-H 


CS 
CO 


NO 

m 
*S 
A 


>256 


-cs 

V 

NO 


\© 


NO 

1-H 


16<64 


NO 
1-H 


CS 
CO 

1 


oo 
cs 

r-H 




16<64 




Pro/. 
morg. 

932 1017 


oo 
cs 
1-H 


NO 
i-H 


1 


NO 


NO 

cs 


>256 


VO 

CS 


1 


NO 

»-H 


oo 


64<256 


OO 

CS 
i-H 


>256 


>256 


NO 

«*o 
cs 


64<256 


C 165 183/58 


QO 


i-H 

V 


4<16 




NO 
vH 


NO 

vn 
cs 


~o 
o 
cs 


4<16 


\o 

T-H 




16<64 


««* 




cs 

CO 


OO 


16<64 


£ 

A 261 


>256 


vO 
CS 


>256 


>256 


>256 


>256 




>256 


T-H 


OO 


V 




V 


<1 


CS 

CO 

1 




4<16 


Com- 
pound 
of 

Example 
No. 


cs 


NO 

CS 


t— 
CS 


OO 
CS 


ON 

CS 


o 

CO 


Ampi- 
cillin 


CO 



13 



1,409,689 



13 



o D 

2 





Entero- 
coccus 
ATCC 


9790 


4<16 




t 


1 


OO 


nO 


NO 

1— t 

I 


4<16 




aureus 


CO 
CO 


V 


»— 1 

V 


V 


V* 


<1 


V 


V 


»— i 

V 




Staph. 


1756 


16<64 


cm 

CO 


CM 
CO 


oo 


Tf 
vO 


NO 


CM 

CO 


vO 

1 




bsiella 


CO 


16<64 


oo 

CM 

t 


OO 

cm 
i— • 


oo 


vO 


CM 
CO 


NO 


16<64 




Klei 


o 

rH 


64<256 


oo 

CM 

1— • 


vO 
IT) 
CM 


\0 


OO 
CM 


nO 


OO 
CM 


64<256 


al strain 


aerug. 


Walter 


64<256 


oo 

CM 


vO 
CM 




^t- 

vO 

1 


CM 
CO 


CM 
cO 


16<64 

i 


Bacteri; 


Psdm. 


F41 


16<64 


^t- 

vO 


vO 


n- 


CM 
CO 


CM 
CO 
1 


CM 
CO 


16<64 




Prot. 
morg. 


1017 


1 


vO 


OO 
CM 
i— i 


T 


oo 

CM 
i— i 


OO 
CM 


CM 
CO 


1 




CM 
CO 

ON 


64<256 


vO 

m 
cm 


vO 

tr> 

CM 

A 


oo 

i—< 


OO 
CM 

w-4 


•128 


-256 


64<256 






183/58 


16<64 


cm 

CO 


oo 

CM 


«— 1 

V 


CM 
CO 


NO 


NO 


NO 

V 




\j 
tti 


C 165 


vO 
V 
vO 


CM 
CO 

I 


CM 
CO 




NO 
I 


OO 


NO 
»— « 


16<64 




A 261 


VO 

vo. 

CM 

A 


>256 


>256 


NO 

tn 

CM 

r 


>256 


>256 


>256 


>256 






. — * 


vO 
f-H 

V 


oo 

1 


vO 
I 


✓ 


oo 






4<16 






















Com- 


pound 
of 

Examp 1 
No. 




cm 

CO 


CO 
CO 


CO 


CO 


NO 

CO 


r— 

CO 


OO 
CO 


ON 

CO 



14 



1,409,689 



14 



C 

O ^3 





Entero- 
coccus 
ATCC 

9790 


4<16 


oo 


? 


o 

V 












aureus 
133 


V 


V 


T> 


. — 1 

V 


V 




v 


V 




Staph. 
1756 


sO 

»— 4 


CM 

CO 


4<16 


64<256 


^t- 

nO 


NO 


vO 

m 
CM 


1<4 




bsiella 
63 


16<64 


OO 
CM 


64<256 


64<256 


oo 
CM 


NO 

*— i 


OO 
CM 

T-l 


o 

vO 

»— 1 




v\> O 


64<256 


OO 
CM 
i-H 


>256 


vO 
VO 
CM 

V 

"3- 

NO 


NO 

lO 
CM 


CM 
CO 




^- 

NO 

V 

NO 

»— 1 


al strain 


aerug. 
Walter 


16<64 


vO 


64<256 


>256 


NO 

to 

CM 


NO 


>256 


4<16 


Bacterid 


Psdm. 
F41 


16<64 


CM 


64<256 


64<256 


vO 

I 


oo 




4<16 




i 1 


64<256 


NO 


>256 


NO 

to 

CM 

V 

NO 


>256 


NO 


NO 

m 

CM 


vO 




CM 
CO 
ON 


64<256 


OO 
CM 


>256 


>256 


>256 


oo 

CM 


NO 

to 

CM 


64<256 




5 183/58 


4<16 


NO 


64<256 


64<256 


oo 

CM 




o 
o 

CM 


1<4 




5. coli 
. C 16 


4<16 


CM 
CO 


16<64 


16<64 


NO 
1— 4 


OO 


oo 


? 




NO 1 

CM 
< 


>256 


>256 


>256 


>256 


vO 

to 

CM 


>256 




64<256 




«— 1 


1<4 


OO 


4<16 


NO 

T 


oo 

1 


p- « 

V 


«— 4 

A 


<1 


Com- 
pound 
of 

Example 
No. 


o 


T— 1 

"3- 


■«!- 


ro 




m 


Ampi- 
cillin 


VO 



1,409,689 



| e 

o 3 



o 
CO 



So 

O L« 



c 55 



V 



V 



NO 

V 



V 



T 

cm 



vO 



«0 



£5 



co 

CO 



vO 
to 



V 



vO 



vO 
V 
vO 



vO 
1 

CM 
CO 



v© 
V 



CO 



o 
*— 1 



00 
cm 



vO 
to 
CM 



vD 



vO 



vO 

to 
cm 

A 



vO 

5? 



to 
cm 

V 

vO 



VO 

to 

CM 

A 



vO 

to 
cm 

s/ 

vO 



vO 

cm 
V 
"3- 
vo 



vO 
tO 
CM 
f 

OO 
CM 



vO 
to 
CM 



vO 

to 

CM 



vO 

in 

CM 

A 



vO 



vO 



v\> 



•I 



Dm 



to 

CM 

A 



vo 



vO 
V 
vo 



vO 



2 3 
a. 6 



CM 
co 

ON 



CM 
CO 



vO 

to 

CM 

A 



vD 

10 

VO 



vo 

to 
CM 

V 

vo 



8 
tc5 



00 

to 



to 
vo 



VO 
CM 



CM 

co 



vO 

to 

CM 

A 



V 



V 



vO 

to 

v 

vO 



vO 

to 

CM 

A 



0 



vO 

to 
CM 

V 

vO 



vO 

*o 

CM 

A 



vO 

to 

CM 

V 

vO 



9 



vO 

to 

CM 

A 



vO 
V 
vO 



vO 
tO 

CM 

A . 



vO 

to 



vO 

«o 

CM 

V 

vO 



vO 

to 



vO 

to 

CM 

A 



9 

vO 
SO 

to 

CM 

V 

3 



vO 

to 

CM 

A 



vo 
V 
vO 



vO 

to 

CM 

A 



vO 



vO 



vO 
to 

CM 

A 



vO 

I 



vO 

to 

CM 



vO 

to 

OO 
CM 



VO 

to 



vO 

to 

CM 

A 



CM 
CO 

vO 

to 

CM 



VO 
to 

5? 



CO 



vO 

to 

CM 

A 



vO 

to 

CM 



VO 

to 

CM 

A 



vO 

to 

CM 

A 



vo 
to 
CM 



vO 

to 

CM 



vO 

to 

CM 

A 



CM 
CO 



vO 
V 

vD 



vO 



vO 

to 

CM 

V 



V 



vO 



vO 
to 

CM 

A 



V 



s § I . 
og^xo 
a 0.0 w z 



o 
to 



CM 
to 



16 



1,409,689 



16 



*T3 
CD 

C — . 

w B 

8 ^ 



—3 
CQ 





Entera- 
coccus 
ATCC 

9790 


vO 
A 
VO 


sO 

V 


vO 

v/ 


vO 

V 


sO 


vO 




vO 
vH 
























133 


»— t 

V* 


V 


V 


V 


V 




V 


V 




Staph, 
1756 


64>16 


vO 

*— i 

V 


r 4<i6 


4<16 


4<16 


1<4 


vO 
CM 


vO 
i— « 

V 




ebsiella 
63 


256>64 


vO 


16<64 


64<256 


16<64 


16<64 


CO 
CM 
*— 1 


16<64 






256>64 


16<64 


16<64 


64<256 


64<256 


vO 




16<64 


strain 


Waiter 


256>64 


4<16 


vO 

V 

"3- 


vO 

to 

CM 

V 

vO 


vO 

to 

CM 

A 


64<256 


vO 

to 

CM 

A 


to 

CM 

A 


Bacterial 


Psdm. 
F41 


64>16 


4<16 


4<16 


64<256 


>256 


vO 

»o 

CN> 




64<256 


1— i 

o 

1 — 1 

© w 
*• o 


>256 


16<64 


64<256 


>256 


4<16 


? 


vO 

to 

CM 


64<256 




^ S cm 

CO 


vO 

to 
cm 

A 


vO 

to 
cm 

V 


64<256 


>256 


vO 

to 

CM 

A 


64<256 


vO 

to 

CM 


>256 




183/58 


vO 
1—1 

A 

vO 


4<16 


f— 1 


vO 

V 

sO 


vO 
V 
vO 


vp 

V 

sO 


O 

o 

CM 


sO 

V 

vO 

V— « 




coli 
C 165 


sO 
• — I 

4 

vO 


vO 


4<16 


64<256 


4<16 


4<16 


OO 


\0 
• 




vO 
CM 


>256 


>256 


vO 

»o 

CM 

A 


>256 


>256 


>256 




vO 

to 






16>4 


»— l 


i — i 
1 


vO 

T 


i 


! 1<4 


y—4 

A 


1<4 


4) 


















ii 1. 

° O u- X O 


to 

to 


vO 

to 


P- 

1 v> 


oo 
to 


Ov 

»o 


o 

vO 


cillin 





17 



1,409,689 



17 



O ZD 



1 





Entero- 
coccus 
ATCC 

9790 


4<16 


T 


OO 


4<16 


cm 
m 


NO 

y 


16<64 


4<16 




aureus 
133 


V 


. — i 

V 




i — i 

V 


\/ 


I> 


V 


V 




Staph. 
1756 


16<64 


4<16 




NO 

V 

NO 
» — < 


cm 
to 


nO 
i— 1 


16<64 


16<64 




Klebsiella 
K 10 63 


16<64 


64<256 


NO 


16<64 


CS 

to 


16<64 




16<64 




16<64 


64<256 


CM 
-• »— * 


64<256 


nO 


16<64 


NO 


16<64 


< 

il strain 


aerug. 
Walter 


16<64 


64<256 


OO 

CM 

*— < 


vO 

to 

CM 
V 
Tf- 
nD 


OO 

cM 
»— i 


64<256 


64<256 


64<256 


Bacterid 


Psdm. 
F41 


64<256 


64<256 


NO 
tO 
CM 


64<256 


NO 


64<256 


64<256 


64<256 




2 S 


4<16 


64<256 


NO 


1 


CM 
CO 


>256 


I 


1 




a, cm 

to 

On 


NO 

to 
cm 

\/ 


>256 


>256 


NO 

to 

CM 

A 


NO 

to 
cm 

A 


>256 


64<256 


vO 

to 

CM 

J 

1 o 




183/58 


NO 


64<256 


NO 


vO 


o 


4<16 


4<16 


vO 

V 

>o 




E. coli 
A 261 C165 


16<64 


16<64 


CN 
to 


vO 
/ 

o 


CM 

to 


sO 
/ 
nO 


i nO 
/ 

nO 


16<64 




>256 


>256 


>256 


NO 

VO 
CM 

A 


NO 

to 
cm 


NO 

to 

CM 

A 


>256 


>256 




»— » 


4<16 


1 




V 


oo 


^J- 

V 


V 


1<4 




















Com- 
pound 
of 

Exampl 
No. 


NO 


ro 

NO 


NO 


to 

vO 


NO 
NO 


r- 

NO 


OO 

NO 


ON- 
NO 



1,409,689 



a 

c — . 

- B 

s => 





Entero- 
coccus 
ATCC 

9790 


vO 
i— i 


NO 

V 
XT 


xO 

V— « 

1 


16<64 


o 

v 


o 


nO 

» 


xf 




aureus 
133 


i 

V 


/ 


V 




V 


i— » 
/ 


V" 






Staph. 
1756 


xr 

NO 
• 


16<64 


16<64 


o 
tn 

NO 


$ 

vO 
»— < 


NO 


xO 

✓ 


nO 

tn 

CM 




63 


NO 

tn 

NO 


64<256, 


16<64 


xr 

vO 

V 

NO 
T— < 


64<256 


NO 

tn 

CM 

/ 

xj- 

NO 


Xt* 

xO 
/ 
nO 

V— 1 


OO 
CM 




* 2 


xO 
1 to 
CM 

x> 
o 


64<256 


16<64 


NO 

tn 
oi 

V 

NO 


xO 

tn 

CM 

A 


nO 

tn 

V 


xr 

nO 

V 
xO 
»— t 




strain 


aerug. 
Walter 


NO 
tO 
CM 

A 


NO 

tn 

CM 

s 
xr 

NO 


64<256 


64<256 


>256 


64<2S6 


o 
«o 

CM 

/ 


xO 

m 

CM 

A 


lacterial 


Psdm. 
F 41 


NO 

tn 

CM 

V 
xf 

nO 


16<64 


64<256 


64<256 


64<256 


16<64 


>256 






roteus 
morg. 

1017 


1 


64<256 


64<256 


1 


I 


l 


64<256 


NO 

to 

CM 




m 

ox 


>256 


>256 


>256, 


64<256 


>256 


>256 


>256 


NO 

to 

CM 




5 183/58 


64<256 


64<256 


4<16 


4<16 


64<256 


16<64 


xj- 

nO 
V 
o 


O 

o 

Ol 




xO 

8 o 


xt- 

xO 


NO 
*— « 

V 


4<16 


XT 

vO 
V 
vO 


xr 

sO 

/ 

NO 


xr 

>o 

NO 


16<64 


OO 




A 261 


>256 


NO 

•o 

CM 

A 


>256 


>256 


>256 


nO 

tn 

CM 

A 


nO 

$ 

/ 






»— « 


NO 
«— t 

*✓ 

xr 


< 


V 

T— « 


4<16 


4<16 


vO 

V 

xr 


Xt- 


1— I 

A 


Cora- 
pound 
of 

Example 
No. 


o 
r- 


i— i 
r- 


CM 


CO 

r- 


xt* 


tn 
r— 


NO 


Ampi- 
cillin 



10 



19 m 1,409,689 19 

This table shows that the new compounds display strong anti-bacterial effects. 
Their activity extends to both Gram-positive and Gram-negative bacteria, of which 
the following families of bacteria, genera of bacteria and varieties of bacteria may be 
mentioned as examples: from die family of the Enter obacteriaceae, for example 
:> Escherichia (especiaUy Escherichia coli), Klebsiella (especially Klebsiella pneumoniae) * 

and Enterobacter aerogenes, Serratia Proteus (especially Proteus vulgaris, Proteus 
mtrabilis Proteus morganii and Proteus rettgeri) and Salmonella (especially 
Salmonella ententidis; . * 

m o. Y T ? m fanu , ,v Ae Micrococcaceae, for example Staphylococcus aureus and 

10 Staphylococcus eptdermtdis; 

from the family of the Lactobacteriaceae, for example Streptococcus pyogenes and 
Streptococcus faecalis (Enterococcus). 

The new penicillins have proved especially effective in the therapy of infections 
caused by Klebsiella, Proteus and Pseudomonas bacteria (see Table 2). 
15 4j e following experiment was carried out with the penicillin from Example 1A: 15 

The penicillin of Example 1A was diluted with Muller-Hinton nutrient broth, 
with addition of 0.1% of glucose, per content of 100 jug/mL The nutrient solution 
contained 1 X 10 5 to 2 X 10 s bacteria per millilitre in each case. The test tubes con- 
tw ?3? mixture were each incubated for 24 hours and thereafter the degree of 
20 ??* ldlt y wa * determined. The absence of turbidity showed an effect At a dosage of 20 

100 /ig/ml, the following bacterial cultures were non-turbid : 

E colt 14; & colt cl65; Proteus vulgaris 1017; Klebsiella K 10; Klebsiella 63; 
Salmonella sp.; Shigella sp.; Enterobacter sp.; &mz/«z sp.; Proton, indole-negative, 
?«; ^ Pro . te ^ ^dole-positive, sp.; Pasteurella pseudo-tuberculosis; Brucella sp.; Haemo- 

ptolus influenzae; Bordetella bronchiseptica; Bacteroides sp.; Staphylococcus aureus 25 
133; Neissena cartarrhahs sp.; Diplococcus pneumoniae sp.; Streptococcus pyogenes 
W; Enterococcus sp.; Lactobacillus sp.; Corynebacterium diphteriae gravis; Coryne- 
bacterium pyogenes M; Clostridium botulinium; Clostridium tetani; Borrelia sp.: 
Pseudomonas aeruginosa sp.; Aeromonas hydrophila sp. 
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TABLE 2: 
Data from animal experiment 





Surviving animals (%) on: 


Bacterium and subcutaneous 
dose in Units per experi- 
ment animal 


1st 2nd 3rd 5th 
day after infection 
Carbenicillin 


1st 2nd 3rd 5th 
day after infection 
Compound of invention: 


Klebsiella 62 
2x3000 


0 


Compound of Ex. 1: 
100 100 50 50 


Klebsiella 63 
2 * 3000 


0 


Compound of Ex. 7: 
100 100 20 


Psdm* aerug* 
F 41 
4 x 3000 


50 0 


compound oi fc,x.2Z: 
80 80 80 


Psdnu aerug. 
F 41 4 x 3000 


80 30 30 20 


Compound of Ex.29: 
100 80 70 70 


Klebsiella 63 
2 x 3000 


0 


Compound of Ex.41: 
80 50 50 50 



Test animal: white mouse (Winkelmann) 
Infection: intraperitoneal 



The excellent and broad anti-bacterial activity of the new penicillins permits their 
use both in human medicine and in veterinary medicine, and they can be used both for 
preventing systemic or local bacterial infections and for treating such infections which 
have already occurred. 

As stated above, the invention therefore also relates to the use in human and 
veterinary medicine of the compounds of the invention. 

The present invention provides a pharmaceutical composition containing as active 
ingredient a compound of the invention in admixture with a solid or liquefied gaseous 
diluent, or in admixture with a liquid diluent other than a solvent of a molecular weight, 
less than 200 (preferably less than 350) except in the presence of a surface active' 
agent. 

The invention further provides a pharmaceutical composition containing as active 
ingredient a compound of the invention in the form of a sterile or isotonic aqueous 
solution. 

The invention also provides a medicament in dosage unit form comprising a com- 
pound of the invention either alone or in admixture with a diluent. 

The invention also provides a medicament in the form of tablets (including 
lozenges and granules), dragees, capsules, pills, ampoules or suppositories comprising 
a compound of the invention either alone or in admixture with the diluent. 

"Medicament" as used in this Specification means physically discrete coherent 
portions suitable for medical administration. "Medicament in dosage unit form" as 
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used in this Specification means physically discrete coherent portions suitable fox 
medical administration each containing a daily dose or a multiple (up to four times) 
or sub-multiple (down to a fortieth) of a daily dose of the compound of the invention. 
Whether the medicament contains a daily dose or, for example, a half, a third, or a 
5 quarter of a daily dose will depend on whether the medicament is to be administered 

once or, for example, twice, three times or four times a day respectively. 

\ he * pharmaceutical com P° sltions according to the invention may, for example, 
take the form of ointments, gels, pastes, creams, sprays (including aerosols), lotions, 
suspensions, solutions and emulsions of the active ingredient in aqueous or non-aqueous 
10 diluents, syrups, granules or powders. 

The diluents to be used in pharmaceutical compositions (e.g. granulates) adapted 
to be formed into tablets, dragees, capsules and pills include the {following: 
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(a) fillers and extenders, eg. starch, sugars, mannitol, and silicic acid; (b) binding 
agents, e.g. carboxymethyl cellulose and other cellulose derivatives, alginates, gelatine 
15 and polyvinyl pyrrolidone; (c) moisturizing agents, e.g. glycerol; (d) disintegrating 15 

agents, e.g. agar-agar, calcium carbonate and sodium bicarbonate; (e) agents for 
retarding dissolution e,g. paraffin; (f) resorption accelerators, e.g. quaternary am- 
monium compounds; (g) surface active agents, e.g. cetyl alcohol, glycerol mono- 
stearate; (h) adsorptrve carriers, e.g. kaolin and bentonite; (i) lubricants, e.g. talc, 
20 calcium and magnesium stearate and solid polyethylene glycols. 

The tablets, dragees, capsules and pills formed from the pharmaceutical com- 
positions of the invention can have the customary coatings, envelopes and protective 
matrices, which may contain opaciners. They can be so constituted that they release the 
active ingredient only or preferably in a particular part of the intestinal tract, possibly 
25 over a period of time. The coatings, envelopes and protective matrices may be made, 

for example, of polymeric substances or waxes. 

The ingredient can also be made up in microencapsulated form together with one 
or several of the above-mentioned diluents. 

The difuents to be used in pharmaceutical compositions adapted to be formed 
JU into suppositories can, for example, be the usual water-soluble or water-insoluble 30 

diluents, such as polyethylene glycols and fats (e.g. cocoa oil and high esters [e.g. C.,- 
alcohol with Q 6 -fatty acid] ) or mixtures of these diluents. 

The pharmaceutical compositions which are ointments, pastes, creams and gels 
7 , can, for example, contain the usual diluents, e.g. animal and vegetable fats, waxes, 

^ paraffins, starch, tragacanth, cellulose derivatives, polyethylene glycols, silicones, ben- 35 

tonites, silicic acid, talc and zinc oxide or mixtures of these substances. 

The pharmaceutical compositions which are powders and sprays can, for example, 
contain the usual dduents, e.g. lactose, talc, silicic add, aluminium hydroxide, calcium 
silicate, and polyamide powder or mixtures of these substances. Aerosol sprays can, 
for example, contain the usual propellants, e.g. chlorofluorohydrocarbons. 40 

The pharmaceutical compositions which are solutions and emulsions can, for 
example, contain the customary diluents (with, of course, the above-mentioned exclusion 
of solvents having a molecular weight below 200 except in the presence of a surface- 
active agent), such as solvents, dissolving agents and emulsifiers; specific examples of 
such diluents are water, etnyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, 
benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethyl- 
formamide, oils [for example ground but oil], glycerol, tetrahydxofiirfuryl alcohol, poly- 
ethylene glycols and fatty acid esters of sorbitol or mixtures thereof. 
c n F(>r parenteral administration, the solutions and emulsions should be sterile, and, 

DV if appropriate, blood-isotonic. 

The pharmaceutical compositions which are suspensions can contain the usual 
diluents, such as liquid diluents, e.g. water, ethyl alcohol, propylene glycol, surface- 
active agents (e.g. ethoxylated isostearyl alcohols, polyoxyethylene sorbite and sorbitane 
esters), microcrystalline cellulose, aluminium metahydroxide, bentonite, asar-aear and 
55 tragacanth or mixture thereof. & B 

All the pharmaceutical compositions according to the invention can also contain 
colouring agents and preservatives as well as perfumes and flavouring additions (eg 
peppermint oil and eucalyptus oil) and sweetening agents (e.g. saccharin). 

The pharmaceutical compositions according to the invention preferably contain 
about 0.1 to 99.5, more preferably from about 0.5 to 95% of the active ingredient by 60 
weight of the total composition. y 
In addition to a compound of the invention, the pharmaceutical compositions and 
mecacaments^according to the invention can also contain other pharmaceutically active 
compounds. They may also contain a plurality of compounds of the invention 
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Any diluent in the medicaments of the present invention may be any of those 
mentioned above in relation to the pharmaceutical compositions of the present inven- 
tion. Such medicaments may include solvents of molecular weight less than 200 as sole 
diluent. 

The discrete coherent portions constituting the medicament according to the in- 
vention (whether in dosage unit form or not) may be, for example, any of the follow- 
ing: tablets, (including lozenges and granules), pills, dragees, capsules, suppositories 
and ampoules. Some of these forms may be made up for delayed release of die active 
ingredient. Some, such as capsules, include a protective envelope which renders the 
portions of the medicament physically discrete and coherent. 

The preferred daily dose for oral and parenteral administration of the medica- 
ments of the invention is 1.25 X 10* to 90 X 10 6 U of active ingredient. 

The production of the above-mentioned pharmaceutical compositions and medica- 
ments is carried out by any method known in the art, for example, by mixing the active 
ingredient(s) with the diluent(s) to form a pharmaceutical composition (e.g. a 
granulate) and then forming the composition into the medicament (e.g. tablets). 

This invention further provides a method of combating (including prevention, 
relief and cure of) the above-mentioned diseases in human and non-human animals, 
which comprises administering to the animals a compound of the invention alone or in; 
admixture with a diluent or in the form of a medicament according to the invention. 

It is envisaged that these active compounds will be administered in the customary 
way for antibiotics, generally peroraUy, parenterally (for example intramuscularly, 
mtraperitoneally or intravenously) or locally. Preferred pharmaceutical compositions 
and medicaments are therefore those adapted for peroral, parenteral and local adrninis- 
trarion, such as tablets, capsules, injectable solutions, ampoules of injectable solutions, 
ointments and impregnated gauzes. Administration in the method of the invention is 
preferably peroral or parenteral. 

In general it has proved advantageous to administer amounts of from 25,000 — 
1,000,000 U/kg of body weight per day to achieve effective results. Nevertheless, it can 
at times be necessary to deviate from those dosage rates, and in particular to do so as 
a function of the nature and body weight of the human or animal subject to be treated, 
the individual reaction of this subject to the treatment, the type of formulation in which 
the active ingredient is administered and the mode in which the administration is carried 
out, and the point in the progress of the disease or interval at which it is to be ad- 
ministered. Thus it may in some case suffice to use less than the above-mentioned 
minimum dosage rate, whilst other cases the upper limit mentioned must be exceeded to 
achieve the desired results. Where larger amounts are administered it can be advisable 
to divide these into several individual administrations over the course of the day. 

When used as feedstuff additives, the new compounds can be given in the form of 
medicated fodder comprising an animal feedstuff and a compound according to the in- 
vention, or with the drinking water. This makes it possible to prevent an infection by 
Gram-negative or Gram-positive bacteria and equally to achieve better utilisation of 
the feedstuff. The new penicillins can be combined with other substances, so as to raise 
the antibacterial effect. A raising of the effect can for example be brought about by in- 
hibiting the decomposition of the compounds according to the invention, e.g. by the 
addition of isoxazolyl-penicillins. 

Preparative Examples. 

The following Examples illustrate the production of compounds according to the 
invention by the process according to the invention. 

The ^-lactam content of the penicillins was determined iodometrically and in some 
cases by means of IR spectroscopy. 

All N-acylated aromatic amino acids of the general structural formulae VII to 
XIV were examined by thin layer chromatography on DC plates with silica gel F— 254 
(Messrs. Merck, Darmstadt). * ' 

The following served as migrating agents: 

SBA: 75 % by volume of sec.-butanol 

13.5 " " " " 90 per cent strength formic acid 
11.5 " " " " water 



SBN: 85 % by volume of sec.-butanol 

15 " " 93 " 10 per cent strength ammonia 
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PEW: n-propanol/ethyl acetate water (4:3:3) 

CMA: 95 % by volume of chloroform 
5 " " " " methanol 
3 " " 99 n glacial acetic acid. 

Compounds with a free amino group were rendered visible by spraying with a 5 
?^ ff^^^J^Fl ° f ""M* in a mixture of n-butanol and 2 N acetic acid 
V°' 5 > v /y) ¥\ d . bn ^ Seating m a drying cabinet (80— 100°C). More frequently, 

SSff y ^ ^ heatmg) 7^ * solution of <>-tolidine and potassium chloride 
containing acetic acid — was used. [Literature: R. H. Mazur, B. Ellis and P S 
QmmuHtu, J biol. Chemist^ 2J7, 1619 (1962) and E. von Arx and R. Neher J 
Chromatogr. (Amsterdam) 12, 329 (1963)]. j. 

All intermediate compounds and penicillin derivatives described here show an IR 
spectrum corresponding to their structure. 

_ the compounds were subjected to an analytical counter-airrent distribution 

Z^Jr* ^Tfx 0 * 2 l *2FV"P« petroleum ether/ethyl acetate/dimethylformamide/ 
water (3:7:5:5) as the distribution system. 7 

The NMR spectra of penicillins were recorded in CD 3 OD solution 
been take^ the Water Content » f P-***" has 

The figures (U/ml) quoted for the reactivities against bacterial strains are 
minrmum inhibitory concentrations in the test tube series dilution test after 24 hours* 
incubation. 

Throughout the Examples, "APS" denotes the aminopenicillamic acid residue: 



Example 1. 

<^)-CH -CO-APS-OJa 

MM -00-<^jHNH-CO-k3 

A) 10 g (0.027 mol) of sodium D-«-aininobenzyIpeniciUin 1= sodium ammciHin 
W ^ addmon of 20 ml of water After cooling the reaction mixture to beSem 

dWrfvldinVlmrfS chloride 
tussoivea m w nu of IHF were added dropwise over the course of 30 minutes whilo- 
«»olmg wirfi jce/water and keeping the pH value at betw^7.5 and 7^?^ 
taneous addition of 2 N sodium hydroxide solution. The mixture was stirred for30 
mmtttes at 0° to 5° and subsequently for 2.5 hours at reom^en^^urmg which 

SSta tfSte " 7 - 5 by 3dding 3 ^N^dlumTydmS 
MmT^T!L J" THI /, a viscous mass remained, which was dissolved in 
300 ml of water and extracted once with ethyl acetate. 

The aqueous phase was separated off, cooled to 0°, covered with 250 ml of P rh„i 
—Kn?!* 2 N HC1 to a pH value of Z^Tte ^c^baLIS 
f^l^f J2l.*5i a ^ ie ? US phase was «««cted twice more with 80 ml of ethvl 
S iTn"^; aCmtC ^? acts were washed ^ water until SuMd 
^l™ t 4 K-i refngei ? t0r - ^ evaporating off the solvent, a light resinous 
ST^wJS^ ' Wluch W f «P in 80 ml of absolute methanol and Satedw^ 
an equivalent propomon of a 1-molar solution of sodium 2^yl J hexan^dTeAer 
c^u— methanol The solution was gently concentrated todrynessTS 
readue was recrystalhsed from 90 ml of absolute methanol a^600 inTof abSlute 
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Yield relative to sodium ampicillin: 9.4 g (62.5%) of sodium D-«-(4-cyclo- 
propanecarbonylammo-benzoylainmo)-ben2ylpenidllin: 

)9-Lactam content: 91.7% 

C 27 H 27 N 4 O s SNa. . 1H 2 0 (576.6) 
5 Calculated. C 56.24 H 4.89 N 9.72 S 5.58 5 

Found. C 55.2 H 5.4 N 9.2 S 6.0 

B) 4-Cyclopropanecarbonylamino-benzoic acid. 

20 g (0.146 mol) of p-aminobenzoic acid (PAB) were dissolved in 80 ml of THF 
and 20.4 ml (0.146 mol) of triethylamine were next added to the solution. Thereafter, 
10 - 22.5 g (0.216 mol) of cyclopropanecarboxyhc acid chloride in 40 ml of THF were 10 
rapidly added dropwise whilst cooling with ice. At the end of the dropwise addition, a 
further 9.4 ml of triethylamine were introduced all at once into the suspension (pH= 
7 to 8). The reaction solution was boiled for 5 hours under reflux and then cooled to 
room temperature, and thereafter the solvent was distilled off in vacuo. The residue 
15 which remained was dissolved in water and the resulting solution was rendered acid 15 

with 2 N HQ (pH 2.0). The residue was filtered off, thoroughly washed with water on 
the filter and finally dried in air. It was recrystallised from THF /petroleum ether. 

Yield: 28.0 g (93.6%) ' 

C^H^NOa (205.2) 

20 Calculated. C 64.39 H 5.40 N 6.82 20 

Found. C 64.9 H 5.6 N 6.0 

C) 4-Cyclopropanecarbonylamino-benzoyl chloride. 

12 g (0.0585 mol) of 4-cyclopropanecarbonylamino-benzoic acid were suspended 
in 35 g of analytical grade benzene. The mixture was treated for several hours with 17 
25 g of thionyl chloride and 0.2 ml of DMF at 60°C, until the evolution of gas had ceased. 25 

The solution was concentrated to dryness in vacuo, the residue was dissolved in THF 
and the solvent was distilled off completely. 

Yield: 9.5 g (73%) 

QxHaoClNOa (223.7) 

30 Calculated. C 59.06 H 4.51 N 6.26 Q 15.85 30 

Found. C 58.01 H 4.8 N 5.5 CI 15.5 

NMR signals at 6: 1.0—1.3 ppm (5H) 7.6 — 8.2 ppm (4H) 

Example 2. 

<f = VcH -03-APS-CNa 

| HO 

35 A ) Condensation: 

The cold solution of the unsymmetrical anhydride, prepared according to B, was 
treated at — 15 °C with the solution of the amine component, prepared according to C, 
which was also cooled. The mixture was stirred overnight with the temperature 
gradually rising from —15° to +15°. On the following day the solvent was stripped 
4Q off in vacuo (bath temperature 20°), the residue was stirred with 300 ml of water and 40 

the solution thereby produced was extracted once with ethyl acetate. The aqueous phase 
v/as cooled to 0°, covered with 200 ml of ethyl acetate and acidified with 2 N HCL 
The aqueous solution was extracted twice more with 100 ml of ethyl acetate at a time. 
The combined organic solvent extracts were thoroughly washed with water and there-- 
45 after dried over Na 2 SO c in a refrigerator. After filtration, the solution was concentrated 45 

in vacuoy reacted with an equivalent amount of a l-molar solution of sodium 2-ethyl- 
hexanoate in ether containing methanol, and the mixture was left to stand for 10 minutes 
at 0°C. Thereafter the solvent was distilled off and the resulting semi-solid mass was 
reprecipitated from 90 ml of analytical grade methanol and 600 ml of analytical grade 
ether, filtered off and dried for 5 hours in a desiccator over P 2 0 3 by means of a high 50 
vacuum. 

Yield relative to the carboxyl component B: 8.4 g (70.5%) of sodium D-**-(4- 
cyclopropanol- l-carbonyl-ammo-benzoylamino)-benzylpenicillin: 

Q. y H 27 N 4 0,SNa . 2H 2 0 (610.6): 
Calculated: C 53.11 H 5.11 N 9.17 S 5.26 55 
Found: C 52.5 H 5.9 N 8.3 S 5.5 
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/9-Lactam content: 93.8% 

(1H?J 7&a£J(9B)* (4H); 15 (6H>; 41 (1H)J 4-2 (1H>J 55 (2H)i 5 * 9 

B) Activation of the carboxyl component: 

4 :? S (9"? 2< i 8 mo1 ) <rf ^O-kydroxycydopropanecar^ acid 
were dissolved in 20 ml of absolute DMF and 40 ml of absolute THF, 235 ml (0.021 
mol) of N-methylmorphohne were added followed, after cooling to — 15°Q by Zl ml 
(0.0218 mol) of chloToformic acid ethyl ester, and the mixture was stirred fox 15 
minutes at -15° to — 10°C 

C) Preparation of the amine component: 

• ™' 7 ?i 0 ££n° l ) ? f J^^^^enzylpeniciUin (= ampicillin) were suspended 
m 70 ml of CH 2 C1 2 and 5.6 ml (0.04 mol) of triethylamine in the presence of an- 
hydrous r^SO. at - 10° and the mixture was then stirred for 1.5 hours at room tem- 

Ef^V^^ fto Ae S0l " ti0n was frced of Ae Na 2 S0 4 by filtration and was stored 
at - 10°C for the next reaction step. 



Example 3. 

CH-CD-*VB-CNol 



O 

NH-<D-^^-NM-a><J 

™ s P^^,^ synthesised as described in Example 2 by the mixed anhydride 
wn^i 9 8 mol > 0f ^toP^anecarbonylaimn^-nitr^benzodl acid! 

Icidihyi eS- N-methylmorpholine and 1.2 ml (0.0125 mol) of cMorofonnic 

usLtiS^lr^ 3M ^ (0 ° 224 m0l) ^triethylamine were 
am JjSn 2 5 ylp g eia 4 £ ° f ^^^P^necarbonylamm^-nitrobenzoyl- 

QrH^NsO.SNa . 2H 2 0 (639.6) 
Calculated: C 50.70 H 4.72 N 10.95 S 5.02 
Found: C 51.0 H 6.1 N 10.0 S 5.7 

^-Lactam content: 93.2% 

B) 4-Cyclopropanecairbonylamino-2-nitrobenzoic acid 

mn 6 f g <££ 33 mol > of ^-amino-Z-nitrobenzoic acid were dissolved in a mixture (100 
ml) of THF and water (1:1). The solution was adjusted to pH 8.5 with 2 N NaOH 
and reacted [at room temperature with 3.78 g (0.0363 mol) of cyclopropane-carboxvlic 

r^fwfZ 25 J? ^ ™" J** P H ^ ue rf the soh^wa^ kepTat 

8.0—8.5 to the aid by further addition of 2 N sodium hydroxide solution. After a 
reaction time of 3.5 hours, the solvent was next distilled off. The residue was diluted 
amHtrac^foifn the aqu^ solution was extracted by shaking once with ethyl acetate 
^t^ S Anally acidified with 2 N HO to pH 2.0. The oil wfich precipitated was iso- 
fated by extraction with ethyl acetate. After washing and drying me emyl aceUte phast 
a^poS^^ t0 ^ The P^uot^oystallLd frJm^ 

Thin layer chromatography: a single product in PEW, SBA and CMA. 

Yield: 3.0 g (36.4%) 

Q.H.oNaO, (250.2) 
Calculated. C 52.81 H 4.03 N 11.20 
Found. C 51.9 H 4.2 N 11.4 

Example 4. 

^^-Qf-0O--VS-ONQ. 

NH-O>^_^-NH-00-<] 



26 



1,409,689 



26 



A) This penicillin was prepared as described in Example 2 from 6.32 g (0.0252 moi) 
of 4-cy clopropanecarbonylamino-3 -nitro-benzoic acid, 2.94 ml (0.0262 mol) of N- 
methyl-morpholine, 2.52 ml (0.0262 mol) of chloroformic acid ethyl ester and 10.6 
g (0.0302 mol) of ampirillin and 6.85 ml (0.049 mol) of TEA. 

5 Yield: 10.2 g (67%) of sodium Dno-(4-cydopropanecarbonylamino-3-nitro- 5 

benzoylamino)-benzylpenitillin: 

C2 7 H 26 N 5 0 8 SNa . 2H a O (639.6) 

Calculated. C 50.7 H 4.72 N 10.95 S 5.02 

Found. C 47.8 H 5.0 N 10.1 S 53 
10 /8-Lactam content: 84.9%. 10 

B) 4-Cyclopropanecarbonylamino-3 -nitro-benzoic acid 

The acylation of 7.0 g (0.0384 mol) of 3-nitro-4-amino-ben2oic acid with 4.42 g 
(0.0423 mol) of cyclopropanecarboxylic acid chloride was carried out as described in 
Example 3. 

15 Yield: 6.4 g (66.6%) 15 

QiH^N.Os (250.2) 
Calculated. C 52.81 H 4.01 N 11.20 
Found. C 50.4 H 4.0 N 11.7 

Example 5. 



A) The penicillin was produced as described in Example 2 from: 

1) 5.29 g (0.0239 mol) of 4-cyclobutanecarbonyIamino-benzoic acid, 2.78 ml (0.0248 
mol) of N-methylmorpholine and 2.38 ml (0:0248 mol) of chloroformic acid ethyl 
ester. 

25 2) 10.0 g (0.0286 mol) of ampicillin and 6.47 ml (0.0462 mol) of triethylamine. 2! 

Yield: 11.6 g (84.7%) of sodium D^(4-cyclobutanecarbonylaminobenzoyl- 
amino) -benzylpeniollin : 

C2 a H 20 N 4 O 6 SNa . 2H 2 0 (608.648) 
Calculated. C 55.26 H 5.46 N 9.20 S 5.28 
30 Found C 54.5 H 6.4 N 8.8 S 5.8 31 

jff-Lactam content: 97.7%. 

B) 4-Cydobutanecarbonylainino-benzoic add was prepared as described in Example 
3 from 7.05 g (0.0514 mol) of ^-aminobenzoic acid (PAB) and 6.4 g (0.054 mol) of 
cyclobutanecaxboxylic acid chloride. 

35 Yield: 6.7 g (59.4%) 3 

C^H^NOa (219.243) J 

Calculated. C 65.75 H 5.98 N 6.39 

Found. C 64.2 H 6.0 N 6.1 

Example 6. 
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A) The penicillin was prepared as described in Example 2 from: 

1) 5.5 g (0.0208 mol) of 4-cydobutanecarbonylamino-2-nitroben2oic add, 2.46 ml 
(0.022 mol) of N-methylmorpholine and 2.11 ml (0.022 mol) of chloroformic add 
ethyl ester. 

45 2) 8.72 g (0.025 mol) of ampicillin and 5.6 ml (0.04 mol) of triethylamine. 
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Yield: 8.8 g (68.8%) of sodium D-«- (4-cydobutanecarbonylamino-2-nitro- 
benzoylammo) -benzylpenicillin : 

Q^N^OaSNa . 2H s O (653.646) 

Calculated. C 51.45 H 4.93 N 10.71 S 4.91 

Found. C 52.4 H 5.8 N 10.1 S 5.3 

^-Lactam content: 91.0%. 

B) 4-Cydobutanecarbonylamino-2-nitro-benzoic add was prepared as described in 
Example 3 from 10.9 g (0.06 mol) of 4-amino-2-nitro-ben2oic acid and 7.83 g (0.066 
mol) of cydobutanecarboxylic add chloride. 

Yield: 6.3 g (^ product was ^crystallised from ethyl acetate/petroleum ether). 

<Ji2li 12 N 2 0 5 (264.240) 
Calculated. C 54.56 H 4.58 N 10.60 
Found. C 54.2 H 4.9 N 10.60 

Example 7. 



A 2 j 8 " 1 -? i^ 323 ^ll of ^-cyclopentanecarbonylainino-benzoyl chloride were re- 
acted with 10.0 g (0.0269 mol) of sodium D^-aminobenzylpenidllin (sodium am- 
piollin) as described in Example 1. 

mihSn^AAS^ %) rf 5041111111 D --<^ cl <^^ 

% Jb?^ ( f e ^^^ la ^^^ zdc add was Prepared as described in Example 
in from 31.5 g (0.23 mol) of p-aminobenzoic acid and 17.3 g (0.23 mol) of cvclo- 
propanecarboxylic add chloride in the presence of triethylamme. 

Yield: 31.8 g (59.5%); product reoredpitated from THF/petroleum ether. 

C^H^NC^ (233.270) 
Calculated. C 66.93 H 6.48 N 6.00 
Found. C 66.4 H 6.6 N 5.8 

C) 4-Cydopentanecarbcmylaniino-benzoyi chloride: 

25.9 g (0.111 mol) of 4-cydopentane~carbonylamino-benzoic add were converted 
anto the add chloride by means of 12.1 ml (0.166 mol) of thionyl chloride in the 
presence of CH 2 Q 2 , whilst boiling under reflux. 

Yidd: 26 g (94%) 

daH^NOaCl (251.713) 
Calculated. C 62.03 H 5.61 N 5.57 QL 14.08 
Found. C 60.4 H 5.6 N 5.6 Q 13.3 

Example 8. 

A) The penicillin was prepared as described in Example 2 from: 

}l£fo g SP'°?l? mo i) t of 4 r (2-cydopentene- l-acetainido)-benzoic add, 2.78 ml 
(0.0248 mol) of N-methylmorpholine and 2.38 ml (0.0248 mol) of dhloroformic add 
ethyl ester. 

2 > & (0.^286 mol) of ampidllin and 6.47 ml (0.0462 mol) of triethylamane. 

Yield: 10.0 g (70%) of sodium D-«.(4-[2-cyclopenteriesl-acetamido-ben20vl- 
amino] )-benzylpemcillin 

CfeH.sN4O.SMg . 2H 2 0 (634.7) 
Calculated. C 56.78 H 5.56 N 8.83 S 5.06 
Found. C 56.7 H 5.7 N 8.1 S 4.5 

^-Lactam content: 98.2% 
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B) 4-(2-Cyclopentene-l-acetamida)-benzoic acid was prepared as described in Ex- 
ample 3 from 8.25 g (0.06 mol) of p-aminobenzoic acid and 9.5 g (0.067 mol) of 2- 
cyclopentene- 1-acetyl chloride. 
Yield: 13.3 g (90.5%) 

5 Thin layer chroma togram: a single substance in PEW, SBA and MCA (ninhydrin 5 

negative) 

C u H 15 NO s (2453) 
Calculated, C 68.56 H 6.16 N 5.71 
Found. C 63.0 H 5.7 N 5.3 

10 NMR signals at S = 7.7—8.1 (4H), 5.8 (2H), 2.5 (2H), 2.0—2.4 ppm (5H) 10 

Example 9. 



A) The penicillin was prepared as described in Example 2 from: 

1) 6.64 g (0.0239 mol) of 4-(3-cyclopeniylpropionylamino)-benzoic acid, 2.78 ml 

15 (0.0248 mol) of N-methylmorpholine and 2.38 ml (0.0248 mol) of chloroformic acid 15 

ethyl ester. 

2) 10.0 g (0.0286 mol) of ampicillin and 6.47 ml (0.0462 mol) of triethylamine. 

Yield: 10.8 g (73.5%) of sodium D^[4-(3^dopentylpropionylaminobenzoyl- 
amino) ] -benzylpenicillin: 

20 QuHsjN.OoSNa . 3H 2 0 (668.7) 20 

Calculated. C 55.68 H 6.18 N 8.38 S 4.81 
Found. C 54.6 H 6.1 N 7.8 S 5.4 
/8-Lactam content: 89.3% 

B) 4-(3-Cyclopentylpropionylamino)-benzoic acid was prepared as described in 

25 Example 3 from 9.63 g (0.07 mol) of p-aminobenzoic acid and 12.4 g (0.077 mol) 25 

of 3-cyclopentylpropionyl chloride. 
Yield: 12.0 g (65.6%) 
C 15 H X9 NO, (261.3) 
Calculated. C 68.95 H 7.33 N 5.36 
30 Found. C 68.8 H 7.5 N 5.4 30 

Example 10. 

A) The penicillin was prepared as described in Example 2 from: 

1) 6.6 g (0.024 mol) of 4- (3-cyclohexanepropionylamino) -benzoic acid, 2.78 ml 

35 (0.0248 mol) of N-methylmorpholine and 2.38 ml (0.0248 mol) of chloroformic acid, 35 

ethyl ester. 

2) 10.0 g (0.0286 mol) of ampicillin and 6.47 ml (0.0462 mol) of triethylamine. 

Yield: 10.8 g (66.5%) of sodium D-<^[4-(3-cyclohexanepropionylamino-benzoyl- 
amino) ] -benzylpenicillin: 

40 C 32 H 37 N <l 0 6 SNa . 2H 2 0 (664.8) 40 

Calculated. C 57.82 H 6.21 N 8.43 S 4.83 
Found. C 56.8 H 6.9 N 8.0 S 5.4 
^-Lactam content: 88.6% 



B) 4-(3-Cyclohexanepropionylamino)-benzoic acid was prepared as described in 
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Example 3 from 10.0 g (0.073 mol) of p-aminobenzoic acid and 14.0 g (0.08 mol) of 
3-cyclohexanepropionyl chloride. 

Yield: 15.8 g (79%) 

C l6 H 21 NO a (275.4) 

5 Calculated. C 69.78 H 7.69 N 5.08 c 

Found. C 68.9 H 7.0 N42 

Example 11. 

^^-CH -CCHAPS-CNa 

A) The penicillin was prepared as described in Example 2 from: 

10 1) 7 g (0.0286 mol) of 4-(l-cyclohexene~l-carbonylamino)-benzoic acid, 3.2 ml 10 

(0.0286 mol) of N-methylmorpholine and 2.74 ml (0.0286 mol) of chloroformic acid 
ethyl ester. 

2) 12 g (0.0343 mol) of ampidlMn and 7.67 ml (0.0549 mol) of triethylamine. 

Yield: 14.0 g (82%) of sodium D-a- [4- ( 1-cyclohexene- 1-carbonylamino- 
15 beiizoylaniino) ] -ben^ylpenicillin: 15 

C3 0 H 3 iN 4 O 6 SNa . 2H a O (634.7) 
Calculated. C 56.78 H 5.56 N 8.83 S 5.06 
Found. C 56.0 H 5.6 N 7.9 S 5.3 

0-Lactam content: 88.0% 

20 B) 4-(l-Cyclohexene-l-carbonylamino)-benzoic acid was prepared as described in 20 

Example 1 from 16.6 g (0.121 mol) of p-aminobenzoic acid with 22.0 g (0.152 mol) 
of 1 -cyclohexene- 1-carboxylic acid chloride and 21.3 ml (0.152 mol) of triethylamine. 
Recrystallisarion from THF /n-pentane. 
Yield: 15.0 g (50.5%) 

25 Q 4 H a5 NO s (245.3) 25 

Calculated. C 68.56 H 6.16 N 5.71 
Found. C 68.5 H 6.2 N 5.9 
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Example 12. 

CH-00-AF5-CNa 



30 A) The penicillin was prepared as described in Example 2 from: 30 

1) 5.85 g (0.0239 mol) of 4-(3-cyclohexene-l-carbonylamino) -benzoic acid, 2.69 mol 
(0.024 mol) of N-methylmorpholine and 2.3 ml (0.024 mol) of chloroformic acid 
ethyl ester. 

2) 10 g (0.0286 mol) of ampicillin and 6.45 ml (0.046 mol) of triethylamine. 

35 Yield: 8.8 g (60.7%) of sodium D-«-[4-(3-cyclohexene-l-carbonylamino- 35 

benzoylamino) ] -benzylpenicillin: 

QoH 3 fN 4 0 6 SNa . 2H 2 0 (634.7) 

Calculated. C 56.78 H 5.56 N 8.83 S 5.06 

Found. C 56.5 H 5.5 N 7.7 S 4.4 
40 ^-Lactam content: 72.8% 40 

B) 4-(3-Cyclohexene-l-carbonyIamino)-benzoic acid was prepared as described in 
Example 3 from 12 g (0.0875 mol) of p-aminobenzoic acid and 13.9 g (0.0963 mol) 
of 3-cyclohexene-l-carboxylic acid chloride. 
Yield: 17.2 g (80.5%) 

45 C l4 H l5 NO a (245.3) 45 

Calculated. C 68.56 H 6.16 N 5.71 
Found. C 67.2 H 5.9 N 5.2 
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Example 13. 

NH-00 NH-QQ 

A) The penicillin was prepared as described in Example 2 from: 

*) 7.0 g (0.0268 mol) of 4-cycloheptanecarbonylamino-ben2oic add, 3.0 ml (0.0268 
5 mol) of N-methylmorphoiine and 2.58 ml (0.0268 mol) of chloroformic acid ethyl 5 

ester. 

2) 11.2 g (0.0322 mol) of ampidllin and 7.2 ml (0.0515 mol) of triethylamine. 

Yidd: 12.0 g (73.0%) of sodium D^(4^doheptanecarbonylammo^benzoyl- 
amino) -benzylpenirillin 

10 QjH^OoSNa . 3H s O (668.7) in 

Calculated. C 55.68 H 6.18 N 8.38 S 4.80 
Found C 54.8 H62 N 8.0 S 5.4 
^-Lactam content: 92.3% 

B) 4-Cycloheptanecarbonylamino-benzoic add was prepared as described in Ex- 

15 ample 3 from 5.55 g (0.0405 mol) of p-aminobenzoic add and 8.7 g (0.0425 mol) of 15 

cycloheptanecarboxylic add chloride. 
Yidd: 9.9 g (94.0%) 
CxsH^NOa (261.3) 
Calculated. C 68.95 H 7.33 N 5.36 
20 Found: C 67.0 H 7.4 N 5.2 20 



Example 14. 

CH-O)-/\PS-CN0L 



A) The penidllin was prepared as described in Example 2 from: 

1) 6.0 g (0.0231 mol) of 4- (4-cycloheptene-l-carbonylamino) -benzoic add, 2.69 ml 

25 (0.024 mol) of N-methylmorpholine and 2.3 ml (0.024 mol) of chloroformic add 25 

ethyl ester. 

2) 9.69 g (0.0277 mol) of ampicillin and 6.26 ml (0.0447 mol) of triethylamine, 

Yidd: 11.1 g (78.3%) of sodium D-**- [4-(4-cydc4ieptene-l-carbonylaniino- 
benzoylamino) ] -benzylpenicillin: 
30 C 3 iH33N 4 0 6 SNa . 2H 2 0 (648.7) 30 

Calculated. C 57.40 H 5.75 N 8.64 S 4.96 
Found. C 56.8 H 6.1 N 7.7 S 4.8 

^-Lactam content: 772.% 

B) 4-(4-Cydoheptene-l-carbonylamino)-benzoic add was prepared as described in 

35 Example 3 from 4.45 g (0.0324 mol) of p-aminobenzoic add and 5.7 g (0.0359 mol) 35 

of 4-cycloheptene- 1 -carboxylic add chloride. 
Yidd: 6.3 g (75%) 
Q5H ly N0 3 (259.3) 
Calculated. C 69.48 H 6.61 N 5.40 
40 Found. C 67.8 H 6.5 N 4.8 40 



Example 15. 

GO-APS-ONa 
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A) The penicillin was prepared as described in Example 2 from: 

1) 6.53 g (0.0239 mol) of 4- [bic^o(2,2,l)hept-2-yl-acelamido] -benzoic add, 2.78 
ml (0.0248 mol) of N-methyhnorpholine and 2.38 ml (0.0248 mol) of chloroformic 
acid ethyl ester. / 
5 2) 10.0 g (0.0286 mol) of ampicillin and 6.47 ml (0.0467 mol) of triethylamine. 5 

Yield: 9.3 g (62%) of sodium D-o-[4-(2-norbomyl-acetarmdcKbenzoylamino)]- 
benzylpenicdllin: 

C3 2 H 3 5N 4 0 6 SNa . 3H s O (680.8) 
Calculated. C 56.56 H 6.07 N 8.23 S 4.72 
10 Found. C 54.9 H 5.9 N 8.7 S 5.7 10 

^-Lactam content: 100% 

B) 4- [Bicyclo-(2^,l)hept-2-yl-acetamido] -benzoic acid was prepared as described 
in Example 3 from 9.63 g (0.07 mol) of p-aminobenzoic acid and 13.2 g (0.077 mol) 
of bicyclo(2 > 2 > l)hept-Z-yl-acetyl chloride. 

15 Yield: 17.4 g (91.2%) 15 

C l6 H l0 NO 3 (273.3) 

Calculated. C 70.32 H 7.01 N 5.12 

Found. C 67.1 H 72 N 5.0 
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2) 14.0 g (0.04 mol) of ampicillin and 8.95 ml (0.064 mol) of triethylaminc 

Yield: 8.3 g (36.6%) of sodium D-a- [4- (4-nitrobenzoylamino-2-nitrobenzoyl- 

amino) ] -berizylpemcillin: 

QoH^eOjoSNa . 2H a O (720.6) 
5 Calculated C 50.0 H 4.06 N 11.67 S 4.45 5 

Found. C 49.6 H 4.4 N 11.5 S 5.1 
^-Lactam content: 86.0% 

B) 4- ( 4-Nitrobenzoylamino) -2-nitrobenzoic acid was prepared as described in Ex- 
ample 3 from 20.0 g (0.11 mol) of 4-arnino-2-nitrobenzoic acid and 22.4 g (0.121 
10 mol) of 4-nitrobenzoyl chloride. The product was reprecipitated from THF/H 2 0. 10 

Yield: 29.9 g (82.2%) 

C u H 9 N 3 0 7 (331.2) 
Calculated. C 50.77 H 2.74 N 12.68 
Found. C 51.5 H 3.5 N 13.0 

15 Example 28. 15 

A) The above compound was prepared as described in Example 1 from: 

15.0 g (0.0492 mol) of 4-(4-iutrobenzoyknaino) -benzoyl chloride and 15.2 g (0.041 

mol) of sodium ampicillin. 
20 Yield: 20.5 g (78.5%) of sodium D-«- [4- (4-nitrobenzoylamino-benzoylamino) ] - 20 

benzylpeniciUiii 

C3oH 26 N 5 0 8 SNa . 2H a O (675.7) 

Calculated. C 53.32 H 4.47 N 10.37 S 4.75 

Found C 53.3 H 4.4 N 11.0 S 5.4 
25 ^-Lactam content: 88.8% 25 

B) 4- (4-Nitrobenzoylamino) -benzoic acid was prepared as described in Example 3 
from 15 g (0.11 mol) of PAB and 26.3 g (0.142 mol) of p-nitrobenzoyl chloride. 

Yield: 30.1 g (96.2%) 
Q 4 H l0 N 2 O 5 (286.2) 

30 Calculated. C 58.76 H 3.53 N 9.78 30 

Found C 58.6 H 3.4 N 9.7 



Example 29. 

CO-APS-OMol 



8.0 g (0.0125 mol) of sodium D-<t- [4- (4-nitrobenzoylamino-benzoylamino) ] - 
35 benzylpenicilliii were dissolved in 250 ml of absolute methanol and hydrogenated, in 35 

the presence of hydrogen, using as catalyst 30 g of palladium black on 90 g calcium 
carbonate, for 60 minutes at 0° to 5°C. The catalyst was added to the reaction solu- 
tion in 3 portions at intervals of 20 minutes during the hydrogenation. The catalyst was 
separated from the solvent and the filtrate was gently concentrated to dryness in vacuo. 
40 The residue was dissolved in a little methanol and the solution was treated with absolute 40 

ether. The resulting precipitate was filtered off and thoroughly dried 

Yield: 7.0 g (91.9%) of sodium D-*r- [4- (4-armnobenzoylamino-benzoylamino) ] - 
benzylp enicillrn. : 

C 3 oH 2B N 3 OeSNa . 2H 2 0 (645.7) 
45 Calculated. C 55.81 H 5.00 N 10.85 S 4.97 45 

Found. C 54.7 H 5.7 N 10.4 S 5.2 
^-Lactam content: 62.8% 
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Example 30. 



^^-OKD -AFS-CNa 



A) The above compound was prepared as described in Example 2 from: 

3JUL2£S2!!r mo1 ) ° f ^^bamoylaminobenzoic acid, 3.74 ml (0.0334 mol) of N- 
2^ffr?5fe, and ^- 7 f W 34 mol > of d'loroformic add^etfayl ester. 

} Vfcfi. ( SS?5?9^ am £^" in ?? d 12 1111 t° 0858 mol > of triediylamine, 
penrcfflS- g ( %) ^ D^-(4-carbamoylaminolben 2 oylaminD) -benzyl- 



Q.HjuNaOoSNa . 2H 2 0 (569.6) 

Calculated. C 50.61 H 4.95 N 12.29 S 5.64 

Found. C 50.7 H 5.1 N 10.7 S 5.9 
^-Lactam content: 90.0% 



and ltw^Tl'S^l 0 - dd W3S P^f^ ^20g (0.146 mol) of PAB 
^1 » ^t m0i) rf P 0135511 ™ cyanate. The reaction solution was stirred at 80° 

off andreoys^lised^ hot ed-iSf^d^tatf ^^'^ Was micrcd 

q,H 8 NaO a fl80.2) 
Calculated. C 53.32 H 4.48 N 15.54 
Found. C 53.0 H 4.6 N 15.2 



Example 31. 



mt>l J^ *%? ve ^poimd was prepared as described in Example 1 from 12 s fO 0324 

penic£r g ( %) S ° d,Um D ^C^nitrc>-3-methyiben 2 oylanii^ 
„ Q.isN^O^Na . 1H 2 0 (552.5) 
CalcidatecL C 52.17 H 4.56 N 10.14 S 5.81 
Found. C 52.0 H 5.0 N 9.8 S 5 9 



^-Lactam content: 72.2% 



Example 32. 



penkSmf 41 g (87 -° %) ^ S ° dium D-(4-animo-3-memylben Z oylantino)-ben 2 yl- 



9.H a ,N 4 0 4 SNa . 2H s O (540.6) 

Calculated. C 53.32 H 5.40 N 10.37 S 5.94 

Found. C52.7 H 53 N W S 5.4 

^-Lactam content: 71.9% 
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Example 33. 

^^-CH-CO-APS-ONa 

The above compound was prepared as described in Example 1 from 15 g (0.0403 
mol) of sodium ampicUlin and 9.75 g (0.0526 mol) of p-nitrobenzoyl chloride. 
5 Yield: 19.2 g (91.5%) of sodium D^(4-mtro-benzoylanimo)-ben2ylpenicillin: 5 

C2 3 H 21 N 4 0 T SNa . 1H 2 0 (538.5) 
Calculated. C 51.30 H 4.31 N 10.40 S 5.96 
Found. C 52.0 H 5.2 N 9.4 S 5.5 

^-Lactam content: 76.8% 

10 Example 34. 10 

^^CH-OO ~AP5~ONa 



The above compound was prepared as described in Example 29 by catalytic hydro- 
genation of 8.0 g (0.0154 mol) of sodium Dho- (4-nitro-benzoylamino) -benzylpenicillin. 

Yield: 6.0 g (79.8%) of sodium D^(4-amino-benzoylainino)-benzylpeiiicillin 
15 QaHjttN.OsSNa . 1H 2 0 (508.5) 15 

Calculated. C 54.33 H 4.96 N 11.02 S 631 
Found. C 55.7 H 6.0 N 9.5 S 5.9 

^-Lactam content: 68.7% 
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Example 76. 

NH-o>ovQ-NH-a)-<> 



A) The above compound was prepared as described in Example 2 from: 

1) 5.78 g (0.0248 mol) of (4-cyclobutanecarbonylammophenyl)-acetic acid, 2.8 ml 

5 (0.025 mol) of N-methylmorpholine and 2.4 ml (0.025 mol) of chloroformic acid 5 

ethyl ester. 

2) 10.4 g (0.0298 mol) of ampicillin and 6.68 ml (0.0477 mol) of triethylamine. 

Yield: 13.1 g (90.3%) sodium D-<k- [ (4-cyclobutanecarbonylaminophenyl)- 
acetamido] -benzylpenici I Hn : 
10 QJHsiN^OeSNa . 2H z O (622.7) 1C 

Calculated. C 55.95 H 5.66 N 9.00 S 5.15 
Found. C 563 H 5.8 N 9.7 S 5.5 
0-Lactam content: 87.8% 

B) (4-Cydobutanecarbonylaminophenyl)-acetic acid was prepared as described in 

15 Example 3 from 7.0 g (0.0464 mol) of r^aminophenyl) -acetic add and 6.6 g (0.0557 1! 

mol) of cydobutanecarboxylic add chloride. 
Yidd: 10.0 g (833%) 
C X 3H 15 NOs (233.3) 
Calculated. C 66.93 H 6.48 N 6.00 
20 Found. C 66.5 H 6.3 N 5.7 21 

Example 77. 

/^-CH -CD-AP3-ON0. 
NH-CD 



A) The above compound was prepared similarly to that of Example 26 via the N- 
hydroxy-benzotriazole method [W. Konig and R. Geiger, Chem. Ber. 103, 788—798 

25 (1970)] from the following components: 

1) 4.7 g (0.0188 mol) of 4-cydor^tanecarbonylamino-2-hyd^ybenzoic add* 2.69 
g (0.0198 mol) of 1-hydroxybenzotriazole and 4.17 g (0.0202 mol) of dicydohexyl- 
carbodiimide (DCC). 

2) 7.86 g (0.0225 mol) of ampidllin and 5.53 ml (0.0394 mol) of triethylamine. 

30 Yidd: 8.4 g (74.0%) of sodium D^(4-cydopentanecarbonylamino-2-hydroxy- 

ben2oylamino)-ben^lpenicillhi: 

QANASNa . 2H a O (638.7) 

Calculated. C 54.54 H 5.52 N 8.77 S 5.03 

Found. C 54.3 H 5.8 N 9.6 S 4.8 
35 ^-Lactam content: 73.8%. 

Activity against is. coli 14: 2 — 4 U/ml 

Activity against Proteus vulg. 1017: 8 — 16 U/ml 

Activity against Psdnu aerug. Walter: 8 — 16 U/ml 

Activity against Klebs. 63 : 32 — 64 U/ml 

40 Activity against Staph, aureus 1756: 32 — 64 U/ml 

B) 4-Cydopentanecarbonylamino^2-hydroxy-benzoic add was prepared as described 
in Example 3 from 8 g (0.0379 mol) of 4-amino-2-hydroxy-ben2oic add (sodium salt, 
with 2 mols of H z O) and 5.28 g (0.0398 mol) of cydopentane carboxylic acid chloride. 

Yidd: 12. g (76.3%) 
45 C ia H l5 NO« (249.3) 

Calculated. C 62.63 H 6.06 N 5.62 

Found C 62.7 H 6.3 N 5.5 



1,409,689 G 

Example 78. — 

^y~Oi -OO-APS-ONci 

OCH 3 

r? < J he J^S? 11 was PreP 3 ^ as described in Example 2 from: 
/AA<£a 8 ^0 0157 mol) of 4-(3,4,5-trimethoxycinnamoylamina).benzoic acid, 1 83 ml 
25 ?£S : } ° f N - meth ylmorphoIine and 1.57 ml (0.0163 mol) of tLSS^S 

2) 6.58 g (0.0188 mol) of ampicillin and 4.26 ml (0.0304 mol) of triethylamine 

_ C 35 H S5 N.,0 9 SNa . 2H s O (746.8) 

Calculated. C 56.29 H 5.27 N 7.51 S 4.30 

Found C 54.9 H 5.7 N 6.8 S 4.7 
/9-Lactam content: 90.2% 

Activity against K coli 14: ■ > . TT . , 

Activity against Proteus vulg. 1017: i/J~i 

Activity against P*f»,. aerog. Walter: ttlSL frCj 

Activity against XW* 63: f^lg g/^j 

B) 4-(3,4,5-trimedMxydnnamoylamino)-benzoic acid was prepared as described in 

Yield: 5.6 g (65.1%), recrystaffisation from THF/n-pentane 

Qi9JJi9N0 6 (357.4) 
Calculated. C 63.85 H 5.35 N 3.91 
Found. C 62.5 H 5.4 N 3.3 



Example 79. 



CH-TO-ARS-ONo. 



00 



00 r-j^ 3 

A) The above compound was prepared as described in Example 2 from: 
rhnilf (O-piTl mol) of 4-(3,4,5-trimethoxy benzoylamino)-cinnamic acid, 1.98 ml 
(0.0177 mol) of N-methylmorpholine and 1.7 ml (0.0177 mol) of chloroformic acid 
etnyl ester. • 

' 2) 7 '1*& (0 ,°. 2 i )4 mo }L ^ ampicillin and 4.62 ml (0.033 mol) of triethylamine. 
*J$S^+Ljfg^ ^ ^-^(^trimethoxybenzoylamino^n- 

Ca^HaJS^OoSNa . 2H 2 0 (746.8) 
Calculated. C 56.29 H 5.27 N 7.51 S 4.30 
Found. C 56.0 H 6.0 N 7.0 S 4.5 

^-Lactam content: 89.7% 

Activity against E. coli 14: i 2 TJ/ml 

Activity against Proteus vulg. 1017: 128—7 Ti a™i 

Activity against Psdm. aerug. F. 41: «Zi* WjZ 

Activity against Klebs. 63: vZjI tt/^i 

Activity against Staph, aureus 133: ^f* {JjJJ 
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B) 4- (3 ,4^-Trimethoxybensoylaiiuno)-cinnamic add was prepared as described in 
Example 3 from 5 g (0.0271 mol) of p-ammodnnamic add hydrochloride and 3,4,5- 
tximethoxy benzoyl chloride. 
Yield: 6.8 g (70.2%) 

5 C l0 H 19 NO 6 (357.4) , 

Calculated C 63.85 H 535 N 3.91 
Found. C 63.6 H 5.4 N 3.2 



10 



Example 80. 



Or 



-OQ-APS-Okx 



NH 



10 



A) The above compound was prepared as described in Example 2 from: 

1) 3.6 g (0.0113 mol) of 4-(p-memyIsulphonyl-benzoylamino)-benzoic add, 1.4 ml 
(0.0125 mol) of N-methylmarphoIine and 1.2 ml (0.0125 mol) of chloroformic add 
ethyl ester. 

2) 4.75 g (0.0136 mol) of ampicillin and 3.05 ml (0.0218 mol) of triethylamine. 

15 Yield: 5.6 g (70%) of sodium D-<r- t4-(p-methylsulphonylbenzoyIamina-ben2oyl-- 15 

amino) ] -benzylpemdliin: 

QaH 29 N 4 0 8 S 2 Na . 2H a O (708.7) 

Calculated. C 52.53 H 4.70 N 7.92 S 9.06 

Found. C 52.1 H 5.1 N 6.3 S 8.9 
20 ^-Lactam content: 72.9% 20 

Activity against K coli 14: 4 8 U/ml 

Activity against Proteus vulg. 1017: 128—256 U/ml 

Activity against Psdm. aerug. F 41: 32 64 U/ml 

Activity against Klebs. 63: 32—64 U/ml 

25 Activity against Staph, aureus 133: t<l U/ml 25 

Example 81. 

HO-^J^- CH-CD-AF5-ONQ. 

A) The above compound was prepared as described in Example 1 from: 



7.0 g (0.0168 mol) of p-hydroxyampidllin [D-6- («-amino-pJhydroxyphenyIacetyl- 
amino) -penicillin] and 5.5 g (0.0219 mol) of 4-cyclopentanecarbonylamino-benzoyl 
chloride (see Example 7C). 

Yidd: 5.9 (51.8%) of sodium D-«- [4^dop«ntanecarbonylammo^benzoylamino] - 
(p-hydroxybenzyl)-penidllm: 



N 8.53 S 4.89 35 
Found. C 52.3 H 5.8 N 8.4 S 6.6 



QoHaiN.OrSNa . 3H 2 0 (656.7) 
35 Calculated. C 53.04 H 5.68 N S.i 

tnd. C 52.3 H 5.8 
^-Lactam content: 79.6% 

Activity against E. coli 14: 4 8 XJ /ml 

Activity against Proteus vulg. 1017: >256 U/ml 

40 Activity against Psdm. aerug. F 41: 32—64 U/ml 40 

Activity against Klebs. 63: 128—256 U/ml 

Activity against Staph, aureus 133: <1 U/ml 

WHAT WE CLAIM IS:— 

1- Compounds which are penidllins of the following general formula and their 

45 salts: " 45 



W ° "coo, 

in which 



[in which: 



A il S a a ra h £l g ]£ J o? 10gen ' l0WCr 3lky1 ' hydrox ^ — NH — A or nitro radical; 

O S 
R3 — i — or R 4 — C — 

R 2 !c * W° gen ' , , 0wer aIkyl or phenylsulphenyl radical: 

is an asymmetric carbon atom. 
2. Penicillins according to Claim 1, of the general formula: 



u 9 

R 2" MH - ,< ^^-CD-NH-CH-a) -APS -OH 



in which 



-APS- is an aminoperudllanic acid residue of the formula: 




CH3 ; and 



R, is a hydrogen, nitro or halogen radical; 
accepSbk 1<>Wer a,kyI OT "dical and their phannaceutically 

3. Penicillins according to claim 1, of the general formula: 



in which 

ticalir^We^if 1 ^ 111 daim 2 > Rs is aS defined in ch ™ 1> and their pharmaceu- 
4. Penicillins according to claim 1, of the general formula: 



5 

D , , 

R^-C-NM-d >CO-NH-CM-CD-AFS-O1 
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in which 

— APS — is as defined in claim 2; and 

R, is a hydrogen, nitro or halogen radical; and their pharmaceutically acceptable 
salts. 

5 R 4 is a lower alkylamino, arylamino or (substituted aryl) -amino radical. 5 

5. Penicillins according to Claim 1, of the general formula: — 




in which 

— APS — is as defined in claim 2; 
10 Ri is a hydrogen or halogen radical; and 

R a is a hydrogen, lower alkyl or cycloalkyl radical, or a cycloalkenyl radical witih 
up to 11 carbon atoms; and their pharmaceutically acceptable salts. 

6. Penicillins according to Claim 1, of the general formula:— 



CD-MH -CH-CD-APS-Oh 

%J 

15 in which 15 

— APA — is as defined in claim 2; and 

R 3 is a hydrogen or lower alkyl radical, or a cycloalkyl or cycloalkenyl radical with 
up to 11 carbon atoms; and their pharmaceutically acceptable salts. 
7. Penicillins according to Claim 1, of fthe general formula: — 



20 ? T 20 

F^-C-NH -^^-CHp-OO-NH -Ol-CO-APS-OH 

in which 

— APS — is as defined in claim 2, 

R 3 is as defined in claim 1, and their pharmaceutically acceptable salts. 
8. Penicillins according to Claim 1, of the general formula: — 



23 ? "9 25 

%-C -NMH^J^S-O%-00-NH-Ol-CD-ARSHDH 



in which 

— APS — is as defined in claim 2, 

R 3 is as defined in claim 1 and their pharmaceutically acceptable salts. 
9. Penicillins according to Claim 1, of the general formula: — 



30 




30 



in which 

— APS — is as defined in claim 2, 

R 3 is as defined in claim 1, and their pharmaceutically acceptable salts. 
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10. Peniaillins according to Claim 1, of the general formula: — — 

? _ 9 

in which 

— APS — is as defined in claim 2 3 

R 3 is as defined in claim 1, and their pharmaceutically acceptable salts 

11. Penicillins according to claim 1, of the general formula:— 



R 3 -t-m 



3 o^^^T^tt-M^H-G^SPS-Gtl 



in which 

— APS — is as defined in claim 2; and 
up to R ll iS 4Kt S (Ss 0r I<Wei " ° r a Cycl0alkyl OT ^Ikenyl radical with 

12. Penicillins according to Claim 1, of the general formula:— 



9 

C-NM 



in which 

— APS — is as defined in claim 2; and 

R 3 is a hydrogen or lower alkyl radical, or a cycloalkyl or cycloalkenyl radical 
with up to 11 carbon atoms; and their pharmaceutically acceptable salts. 

13. Sodium ^^(4-cyclopropanecarbonylam 
peniciuin D ^(4-cydopentanecarbonyIainino-2-hydroxy-ben2oyl amino )-b^ 

15. Sodium D^(4-cydopentanccarbonylam^^ 

16. Sodium D^-(4-cydoheptanecarbonylamm^ 

penicillin. ^ D " ar " t 4 ' (4-cydoheptene- 1 -carbonylamino-benzoylamino) ] -benzyl- 

lin. 18 Sodium D ~**~ 1 4 ( 3 A^-tximethoxybenzoylammo-benzoylamino) ] -benzylpenidl- 

19. Sodium D^[4(4-aminobenzoyIammo~benzoylamino) ] -benzylpenidllin. 

20. bodium u-oc- (4-fonnyIamino-benzoyIammo)-benzylpemcilliu. 

penicfflin dlum D ~*^J 4 '( 3 A^t^ethoxybenzoylamino-cinnamoylaniino) ] -benzyl- 

penicmin Sodium D ^ [^(P-^^ylsulphonylbenzoyl-amino-benzoylamino) ] -benzyl- 
zoyl/^kduin 31 f 4 *^ clo P^^ n ^ rDra y^ammo-benzoybnaino] - (p-hydroxyben- 

24. Compounds acoording to claim 1 that are hereinbefore expressly mentioned in 
any of Examples 1 to 79 but not claimed in any of daim 13 to 20 

Exan5ies^^?i aCWntog t0 Chto 1 thatare herei "before expressly mentioned in 

• ^. 6 ; A prooe ? %r Production of a compound according to any of claims 1 to 20 
in which an ampicilhn derivative of the general formula;— 67 



68 . 1.409,689 

is reacted with a compound of the general formula: — 



^[^-b-gox (m) 



10 



A-m 

in which general formulae 

R u A, B and E are as defined in any of claims 1 to 12; 
5 R 5 is a hydrogen, trimethylammonium or sodium atom or molecule; and 

X is a labile radical at a temperature of —20° to 4-50°C in a diluent and in the 
presence of a base. 

27. A process according to claim 26 in which the reaction is carried out at — 15 
to +20°C. 

10 28. A process according to claim 26 or 27 in which the base is a tertiary organic 

base. 

29. A process according to claim 26, 27 or 28 in which X is an acyloxy or halogen 
or activated ester radical. 

30. A process according to claim 26 in which X is an acyloxy or activated ester 

15 radical and the penicillin of general formula II is used in a molar excess of 10 to 30%. 1 5 

31. A process according to claim 26 in which X is a halogenation and the com- 
pound of general formula II is used in a molar excess of 10 to 20%. 

32. A process according to any of claims 26 to 31 wherein the compound of 
general formula III in which X is a labile radical is produced by reacting an acylated 

20 aromatic amino carboxylic acid of the general formula III in which X is a hydroxyl 20 

radical at the carboxyl group with a compound containing the labile radical in an an- 
hydrous organic solvent in the presence of about 1 molar equivalent of a tertiary organic 
base at —60 to +30°C; in which process the compound of general formula III in 
which X is a labile radical is not isolated before reaction with the ampicillin derivative 

25 of general formula II. .25 

33. A process for the production of compounds according to claim 1 substantially 
as hereinbefore described in any of Examples 1 to 79. 

34. A process for the production of compounds according to claim 1 substantially 
as hereinbefore described in Example 80 or 81. 

30 35. Compounds according to claim 1 whenever produced by a process according 30 

to any of claims 26 to 33. 

36. Compounds according to claim 1 whenever produced by a process according 
to claim 34. 

37. A pharmaceutical composition containing as an active ingredient a compound 

35 according to any of claims 1 to 20 and 35 in admixture with a solid or liquefied 35 

gaseous diluent or in admixture with a liquid diluent other than a solvent of molecular 
weight less than 200 except in the presence of a surface-active agent. 

38. A pharmaceutical composition containing as an active ingredient a compound 
according to any of claims 1 to 20 and 35 in the form of a sterile or isotonic aqueous 

40 solution. 40 

39. A pharmaceutical composition according to claim 37 or 38 containing 0.5 to 
95% of the said active ingredient by weight. 

40. A pharmaceutical composition according to claim 37, 38 or 39 in which the 
said active compound is according to any of claims 21 — 23 and 36. 

45 41. A pharmaceutical composition according to claim 37 or 38 substantially as 45 

hereinbefore described. 

42. A medicament in dosage unit form comprising a compound according to any 
of claims 1 to 20 and 35 either alone or in admixture with a diluent. 

43. A medicament in the form of tablets, pills, dragees, capsules, ampoules or* 

50 suppositories comprising a compound according to any of claims 1 to 20 and 35 either 50 

alone or in admixture with a diluent. 

44. A medicament according to claims 42 ox 43 in which the said active compound 
is a compound according to any of claims 21 — 23 and 36. 

45. A medicament in dosage unit form substantially as hereinbefore described. 

55 46. A method of combating bacterial infections in non-human animals, and of 55 

promoting the growth of animals, comprising administering to the animals an active 
compound according to any of claims 1 to 20 and 35 either alone or in admixture with 
a diluent or in the form of a medicament according to claim 43 or mixed with fodder. 
47. A method according to claim 46 for combating bacterial infections in which the 

60 said active compound is administered perorally or parentorally. 60 
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48. A method according to claim 46 or 47 in which the said active compound is 
a compound according to any of claims 21 — 23 and 36. 

49. A method according to claim 46 substantially as hereinbefore described. 

50. Medicated fodder comprising an animal feedstuff and a compound according 
to any of claims 1 to 20 and 35. 

51. Medicated fodder comprising an animal feedstuff and a compound according 
to any of claims 21 — 23 and 36. 

For the Applicants, 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
43, Bloomsbury Square, 
London, W.C.1. 
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